
I. INTRODUCTION 

Remedial Action Report 

Shenandoah Stables 
Lincoln County, Missouri 

Operable Unit 02 
Final Destruction 

September 30, 1998 

This Remedial Action Report documents that the objectives ofthe Operable Unit number 2 
Remedial Action for the Shenandoah Stables site have been in accordance with Close Out 
Procedures for National Priorities List Sites (OSWER Directive 9320.2-09). This remedial 
action was conducted through a mixed work settlement between EP A, the State of Missouri, and 
the settling defendants pursuant to a Consent Decree entered In U. S. r:)istrict Court, Eastern 
District of Missouri, on December 31, 1990: 

. Background 

The Shenandoah Stables facility is located in a rural area along highway US-61 near Moscow 
Mills, Lincoln County, Missouri, approxim:ately 35 .tniles northwest of St. Louis, Missouri. The 
property lies on the upper flood plain terrace of Crooked Creek in a primarily agricultural area. 
There are a number of single family residences, a livestock operation and other small businesses 
on approximately 5- to 1 O-acre parcels around the facility. The predominant land use is pasture 
land which is primarily vegetated with fescue. 

During the early 1970's, activities at Shenandoah Stables included the boarding, training and sale 
of horses, and the staging of horse shows. Children periodically played in the arena building . 

. Historical records indicate that the indoor arena was sprayed with 1500 gallons of dioxin­
contaminated waste oil to control dust on May 26, 1971.· 
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Following the spraying of contaminated waste oil, a number of adverse effects were noted in 
horses, other animals, and in htimaJ.ls. In August of 1971, the facility owner reportedly removed 
6 t08 inches of the contaJ.ninated arena soil fi.·om the indoor aJ.·ena. This material was used as fill 
for a portion ofD.S. Highway 61, which was under constmction at the time. Horses continued to 
die after this initial excavation. In March 1972, 8.11 additional 18 inches of materials were 
repoliedly removed by the site owner from the arena area aJ.1d bmied in a slough aJ.·ea about 75 
feet southeast of the arena stmctme. 

Investigation into the disposal practices of a southwestern Missomi chemical manufactming 
facility led EPA to the Bliss Waste Oil CO'l11paJ.iy aJ.1d subsequently to a nmnber of sites that had 
potentially been sprayed with dioxin-contaJ.11inated waste oil for dust control, inch,lding the 
ShenaJ.1doah Stables site. Initial saJ.npling of the site in May, 1982 showed 2,3,7,8-
tetrachlorodibenzo-p-dioxin (dioxin) levels as high as 1750 paJ.is per billion. In 1984 an article 
was published by a toxicologist with the Centers for Disease Control, Center for Environmental· 
Health (CDC), recOlllinending 1 ppb as a level of concern for dioxin in residential soils. In 
January, 1987,EPAproposed cleaJ.1Up levels to the CDC for the excavation of the eastern 
Missouri dioxin sites, including Shenandoah Stables. The CDC concmTed with the Agency's 
proposed cleanup levels. 

The ShenaJ.1doah Stables Site was proposed for th,e National Priorities List on December 30, 1982 
and finalized on the NPL September 8, 1983. 

A Record of Decision (ROD) for interim action at the ShenaJ.1doah Stables site was issued by. 
EPA on July 28, 1988. TIns remedy was implemented using the EPA emergency response . . 
contract, and required issuance of 8.11 action memorandum for mobilization in accordance. with 
contract requirements. The interim remedy involved excavation and onsite storage of dioxin­
contaJ.ninated soils pending final maJ.1agement. In areas outside the arena, excavation continued 
until a residual concentration of one part per billion (Ppb) was reached in the top 12 inches of 
soil, or until a residual level of less than 10 ppb was l'eached at a depth greater than 12 inches. In 
the arena and slough area, excavation continued until a residual concentration of less than one 
ppb was reached in the upper two feet of soil, or until a concentration of less than 10 ppb was 
reached at depths greater than two -feet. Dming this remedial action, decontalnination 0 f the 
arena building was perfonned to meet criteria recommended by the Missouri Department of 
Health aJ.1d the Agency for Toxic Substances aJ.1d Disease Registry (ATSDR). Ambient air 
mOlntOring was perfonned during all phases of earth-distmbing activities to assme that 
implementation of the remedial action did not result in a further release of contaminated 
materials. Implementation of this remedial action was completed in May, 1989. A total of 6,418 
tons of dioxin-contaJ.ninated materials resulting from soil excavation and building 
decontrunination were containerized in bulle storage sacks and placed inside wood-fi.·amed, steel . . 

sided storage stmctmes constmcted onsite pending final maJ.1agement. 

On September 29, 1988, a Record of Decision was signed by the Assistant Administrator, 
OSWER, that provided for a temporaJ.)' incinerator to be located at Times Beach for the 
treatment of dioxin-contaJ.1nnated materials from Times Beach and the MinkerlStoutIRomaine . 
Creek·sites. The ROD further provided that the temporary incinerator would be available to treat 
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dioxin-contaminated matelials fi.-om the other eastem Missouri sites, if subsequent remedy 
selections were made for those sites that included offsite thel111al treatment. A ROD was signed 
for the Shenandoah Stables site on September 28, 1990 that selectedoffsite thennal treatment of 
dioxin-contaminated materials at Times Beach as a component of the remedy. 

On December 31, 1990, a Consent Decree was entered in the Eastern District of MissoUli 
betWeen EP A, the State and the settling defendants. The Consent Decree provided for a mixed 
work settlement that requires each party to lUldert:ake celiain tasks. Generally, EPA was 
responsible for excavation and transportation of dioxin-contaminated soils from twenty-six other 
eastem Missouli dioxin sites, including Shenandoah Stables, to Times Beach for incineration. 
The settling defendants were responsible for constmction of a terp.porary inchierator at Times' 
Beach and incineration of dioxin-contaminated materials from the twenty-seven sites ,(including 
Shenandoah Stables). 

II. CHRONOLOGY OF EvENTS 

July 28, 1988 

September 29, 1988 

October, 1988-Febmary, 
1989 

September 28, 1990 

December 31, 1990 

March 16, 1996 

August 15, 1996 

August 26, 1996 

October 1, 1996 

JUlle 16, 1997 

Apli13, 1998 

EPA Record of Decision for excavation, and interilll storage of, 
dioxin-contamniated matelials at the Shenandoah Stables site 

EPA Record of Decision for final management of dioxin­
. contaminated matelials at the Times Beach site 

Excavation of dioxin-contamnlated Inatelials and intelim on-site 
storage 

EP A Record of Decision for final management of dioxin­
contaminated matelials at the Shenandoah Stables site 

U.S. District Court enters Consent Decree providing for mixed­
work settlement nnplementnlg Times Beach Record of Decision 

Operation of the thennal treatrnent unit at Times Beach begins 

State Superfund Contract fiIlalized 

Delivery of dioxin-contaminated materials fronl Shenandoah 
Stables site to Times Beach for final management begins 

Delivery of dioxin-contaminated materials from Shenandoah 
Stables site to Tnnes 'Beach for final management completed 

Operation of the the11na1 treatrnent Ulnt at Times Beach 
completed 

Celiification of Completion issued for Times Beach Consent 
Decree 
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III. PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL 

This remedial action is a component of a comprehensive respoilse program addressing 
, ' 

contamination at twenty-seven eastem Missouri sites, The EPA, the State of Missouri, and the 
settling defendants are responsible forthe implementation of separate components of this 
comprehensive response in accordance with a 1990 Consent Decree. The remedial action 
.described in this Remedial Action RepOli was seli;cted by EPA in a September 28, ,1990 Record 
of Decision for the Shenandoah Stables site. The December, 1990 Consent Decree assigned, 
responsibility to EPA for removal of dioxin:contaminated mateljals in storage at the Shenandoah 
Stables site, and transpoliation to Times Beach. The 1990 Conseilt Decree assigned responsibility 
f6r thennal treatment ofthese matelials to the settling defendants., 

An EPA On-Scene Coordinator (OSC) managed implementation of this Remedial Action. This 
OSC tasked the EPA response contractor to conduct remediation activities in accordance with the 

, ROD and the1990 Consent Decree. The EPA OSC provided full-time oversight dming 
implementation of all site activities conducted as pali of tIns remedial action at the Shenandoah 
Stables site. 

Thelmal treatment of dioxin-contalninated materials was perfonned in aCCOrdallCe with ajoint 
pennit issued by the Missomi Hazardous Waste Prograln (Pali 1) alld the EPA (pali 2). 
The EPA's portion of the permit was limited in scope to permitting requirements under newly 
developed regulations for containment structures. Implementation of these containment structure 
regulations had not yet delegated from EPA to the State, therefore EPA was responsible for 
permitting containment sn:uctures at Times Beach., ' 

Operation of the incinerator was conn"olled by the Missouri Hazardous Waste Management 
Permit. A description of operational controls and mOlntoring requirements provided for by the 
State permit for the thennal treannent ulnt is beyond the scope of tIns Remedial Action Report. 
This information is available in files maintained by the Missouri Department of Natural 
Resources, Division of Enviromnental Quality. Also available in State files are records of 
operational paralneters mOlntored during incineration of dioxin:contalninated materials from the 
eastem Missouri dioxin sites, including the Shenandoah Stables site. ' 

Lalld disposal of treated materials at Times Beach was subjeyt to criteria established through a 
deli sting procedure approved by EPA Region 7. Modeling studies demonstrated that treated 
materials could be safely lalld disposed ili designated cells within site boundaries if residual 
2,3,7,8-TCDD concentrations were less than 1 pali per billion. In addition, deli sting criteria were 
established for designated organic alld inorgallic constituents. The 1990 CERCLA Exclusion for 
Times Beach Thennal Treatment Residues describes the process and basis for establishiilg.criteria 
for lalld disposal at Times Beach, alld is incorporated illto tIns Remedial Action Report by 
reference. Analytical results demonstrating compliance of treated materials from the Shenandoah 
Stables are presented in Section V of the Notice of Completion Engineering Report for 
Shenalldoah Stables Site, wInch is presented as Attac1unent 1 to tIns Remedial Action Report. 
TIns engineering report also 1) describes the management of ShenandoahSta1?les site materials at 
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the Tinles Beach site, 2) references all documents establishing criteria for implementation of 
Times Beach activities, 3) Certifies that'managemeilt of Shenandoah Stables site materials was in· 
compliance with all referenced documelits, 4)desCl1bes the process and provides the data that is 
generated to track management of mate11als :from the Shenandoah Stables site, 5) documents that 
a quality assurance review of the Shenandoah Stable$ site data has been completed, and 6) cross­
references truck manifests to scale tickets.· 

Implementation ofthe EPA's portion of work was perfonned utilizing a service contract for the 
excavation and transportation of dioxin-contaminated materials competitively awarded to Earth- , 
Tech, Inc. This contract was specifically developed and solicited to provide support for EPA's 
responsibilities under the 1990 Consent Decree. The contractor was tasked through a delivery 
order to remove containerized dioxin-contaminated materials fi"om three storage buildings at t!?e 
Shenandoah Stables site and transport these materials to the th~Il11al treatment facility at Times. 
Beach. The work was performed under the oversight of al1 EPA on-scene coordinator, in 
accordance with ten11S and provisions of the Earth-Tech contract. 

Following removal of containerized dioxin-contamiliated mate11als, decontamination of storage 
structures was perfoIl11ed by initial sweeping followed by high-pressure washing. Wipe samples 
were collected :from the inte110r surfaces and analyzed for 2,3,7,8-TCDD in accordance with a 
. Quality Assurance Proj ect Plan (QAPP) peveloped for structure decontamination. This QAPP is 
included· in the removal response files maintained at the Regional Superfund Records Center. 
Decontamination was considered successful if wipe sampllllg results were less than 4 picograms 
per square centimeter. Tlus criteI1a was also applied to equipment and velucles followlllg use in 
.contaminated areas. 

Dioxlll-contamlllated materials were transported to the thennal treatment facility at TiInes Beach 
III accordance with the TranspOliation Work Plan attached to the COllsent Decree. Transported 
materials were maIufested by load. Trucks were properly placarded. Both transport vehicles and . 
drivers complied with State and Federal requirements for transporters of hazardous wastes. 

Ambient air monitoring was conducted during excavation and loading activities at the 
Shenmidoah Stables site. Sm11ples were collected with standard Hi-Vol samplers fitted with both 
glass-fiber filters and polyurethmle foam (PDF) filters over a 72-hour duration. Analytical results 
were compm"ed to primary c11te11a ofless thml 3.0 picograms per cubic meter averaged over 
fomieen consecutive data points, and a secondary criteria ofless than 5.5 picograms per cubic 
meter for any single data point. Tlus data is available in the removal response program files 
maintained at the EPA Region 7 Superfund Records Center. 

Table 1 Smm11aI1ZeS the perfoIl11mlce criteria applied to implementation of tIus remedial action at 
the Shenandoah Stables site. 
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Table 1. Performance Standards for Remedial Action 

Perfonnance (" Media Analyte Criteria 
Standard 

Excavation soil 2,3,7,8-1LCl)l) less than 1 ppb within 1 foot of 
rapid tumaround sUlface 
0.3 ppb det~ction 
limit less than 10 ppb at depths 

greater than 1 foot 

1LheImal treatinent Incinerator process 2, 3,7, 8-1LCl)l) less than 10 ppt 
wastewater water , 

Solid residues· Solid treatment PAH's 2,3,4-hichlorophenol- 100 ppm 
(treated materials, residuals 2,4,5-hichlorophenol - 100 ppm 
GCS particulates) 2,4,6-hichlorophenol - 10 ppm 

2,5-dichlorophenol- 100 ppm 
3,4-dichlorophenol;.. 100 ppm 
2,3,4,5-tetrachlorophenol- 10 
ppm 
2,3,4,6-tetrachlorophenol - 10 
ppm 
1,2,4,5-tetrachlorobenzene - 100 

. ppm 
1,2,3,5 .. teirachlorobenzene - 100 
ppm 
Hexachlorphene - 200 ppm 
B.enz(a)pyrene - 50 ppm 
Benz(a)anthracene - 50 ppm 
Chrysene - 50 ppm 
l)ibenzo(a,h)anthracene - 50 
. ppm 
Indeno(1,2,3-c,d)pyrene -50 
ppm· 
benz(b )fluoranthene - 50 ppm 
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Table 1. Performance Standards for Remedial Action 

Thennal treatment Incinerator process PAR's 2,3,4-trichlorophenol - 10 ppm 
wastewater water 2,4,5-trichloroph~nol - 10 ppm 

2,4,6-trichlorophenol - 50 ppb 
. 2,5-dichlorophenol - 10 ppb 
3,4-dichlorophenol- 10 ppm 
2,3,4,5-tetrachlorophenol - 50· 
ppb 
2,3,4,6-tetrachlorophenol -: 50 
ppb 
1 ,2,4,5-tetrachlorobenz~ne - 10 

. ppm 
1,2,3,5-tetrachlorobenzene - 10 
ppm 
Hexachlorphene - 5 ppm 
Benz(a)pyrene - 10 ppm 
Benz(a)anthracene - 10· ppb 
Chrysene - 1 ppm 
Dibenzo(a,h)anthracene - 10 
ppb 
Indeno(I,2,3-,c,d)pyrene - 10 
ppb 
benz(b )fluoranthene - 10 ppb 

Thennal treatment Incinerator process Hazardous waste . Ignitability 
wastewater and water and solid characteristics COlTosivity 
solid treatment . incinerator Reactivity 
residue residuals Toxic Characteristics Metals 

Arsenic - 5.0 mg/l 
Chromium - 5.0 mg/l 
Silver - 5.0 mg/l. 
Barium - 100 mg/l 
Cadmium - 1 mg/l 
Selenium - 1 mg/l 
Mercury - 0.2 mg/l 

Hi-Vol ambient air Glass fiber 2,3,7,8-TCDD Plimary: less than 3.0 pg/dscm 
monitoring during filter/polyurethane rapid turnaround average over 14 consecutive 
excavation foanl (GFFIPUF) 0.3 ppb detection data points (72-hr samples) 

limit 
Secondary: less than 5.5 
pg/dscm for single samples 
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Table 1. Performance Standards for Remedial Action 

Hi-Vol ambient air Glass fiber 2,3,7,8- Primary: less than 3.0 pg/dscm 
monitoring during filter/polyurethane substituted TEQ average over 14 
incineration foam (GFFIPUF) dioxin and furan consecutive data points (72-hr 

congeners samples) 
cOllvelied to 
dioxin toxic Secondary: less than 5.5 
equivalents pg/dscm TEQ for single 
(TEQ) samples 

Equipment Wipe sample 2,3,7,8-TC:l)l) Less than 4.0 pg/square 
l)econtamination rapid tumaround centimeter 

0.3 Pljb detection 
limit 

St11lcture Wipe sample 2,3,7,8-TC:l)l) Less than 4.0 pg/square 
decontanlination rapid tum around centimeter 

0.3 ppb detectioil 
limit 

Final remediatiOli of the Shenandoah Stables site matelials was completed consistent with the 
1990 Record ofl)ecision alid the 1990 C:onsent l)ecree. Approved EPA sampling and analytical 
methods were used for all niedia sampling, including soil, water, dust, wipe, and ambient air 
sampling. All EP A analytical procedures were perfonned using Regional personnel, Regional 
analytical contracts, the C:ontract Laboratory Program, or special contracts awarded by EPA to 
provide rapid-tumaround dioxin analysis.' 

IV. CONSTRUCTION ACTIVITIES 

As noted above, the components of this remedial action assigned to EPA by the,C:onsent l)ecree 
were implemented through the EPA response contractor. An EPA OSC: provided full-time 
oversight for response activities conducted at the Shenandoah Stables site. The EPA OSC: 
prepared a series of Site Progress Repolis dming th~ remedial activities performed at the site. 
These Site Progress RepOlis are presented as Attachment 2 to this Remedial Action Report. 

Additional soil sampling was perfonned by EPA at the Shenandoah Stables site concurrent with 
the final remedial action, upon recommendation from ATSl)R, to detenmne if the initial 
excavation had achieved the cleanup criteria for a specific area. As a result of this samplmg, an 
additional 34 tons of contaminated soil was excavated and transported to 'Times Beach. for 
treatment during the final remedial action. Transportation of coiltaminated materials from the 
Shenandoah Stables site to Times Beach site c01ll1nenced on August 26, 1996 and was completed 
October 1, 1996. A total of 6,452 tons of dioxin-contaminated materials from the Shenandoah 
Stables site was transported to Times Beach for incineration. Following reinoval of contamlnated 
materials from interim storage, the three storage buildings were decontaminated by pressure 
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washing and sampled. The storage structures were left onsite and are being abandoned as excess 
govennnent propeliy. Site restoration at Shenandoah Stables was completed following 
decontamination of the storage structures in October, 1996. No la:nd use restrictions are 
necessruy, ruld institutional controls will not be imposed on the propeliy. 

Dioxin-contruninated matelials fl.-om the Shenruldoah Stables site were transported to Times 
Beach by the EPA response contractor, and delivered to the Times Beach thennal treatment 
facility inside a Feedstock Hruldling Building operated under negative pressure to control fugitive 
emissions. Implementation of activities at Times Beach, including mobilization and operation of 
the temporary incinerator, was perfomled by the settling defendrults in accordrulce with the ' 
December, 1990 Consent Decree. The settling defendrults awru'ded a contract for the temporary 
incinerator to IT Corporation in September, 1992. Initial testing of the incinerator was performed 
in December, 1995. Full-scale operation of the incinerator cOlmnenced on March 17, 1996 and 
was completed June 16, 1997. A total of265,354 tons of dioxin-contruninated materials from the 
27 eastem Missouri dioxin sites were treatedalld disposed at Times Beach, including 6,452 tons 
. of materials :Ii'om Shenruldoah Stables. A Certification of Completion for the Shenruldoah 
Stables site was issued to the settling defendants by EPA on August 15, 1997, in accordrulce with 
provisions of the 1990 Consent Decree. . 

I An ambient air monitoring network was operated throughout the incineration of dioxin­
contruninated soils at Times Beach. The network included four onsite and two offsite monitoring 
stations incorporating seventeen monitors measUling runbient dioxin ruld PM-I0 levels. The air 
monitOling demonstrated that there was no discemible increase in airbome dioxin or PM-I0 levels 
at Times Beach resulting from impleni.entation of the, remedial action. 

V. FINAL INSPECTION 

EPA ruld the MissOUli Department of Natural Resources (State) conducted a pre-fmal inspection 
on October 10, 1996. DUling the pre-final inspection, EPA ruld the State determined that the EPA 
components of the renledial action had been perfonned by EPA response contractors in 
accordance with the December 31, 1991 Consent Decree, Work Plans and Quality Assurance 
Project PlrulS for the site. EPA ruld the State further detennined during the pre-fmal inspection 
that State ruld PRP components onhe remedy had been perfonned in accordrulce with the 
Deceinber 31, 1991 Consent Decree. 

VI~ CERTIFICATION THAT REMEDY IS OPERATIONAL AND FUNCTIONAL 

All performance standards for the Remedial Action described in tIns report and referenced in the 
Notice of Completion Engineering Report have been achieved, Confirmation srunpling has . 
demonstrated that contruninated materials exceeding health-based standards have been removed 
from remediated ru'eas of the Shenandoah Stables site. EPA has no information that would 
indicate the presence of additional contrullination exceeding health-based levels at the site. 
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Testing of treatment residuals prior to land disposal at Times Beach demonstrated compliance 
with the site-specific exclusion criteria approved by EPA. 

VII. OPERATION AND MAINTENANCE 

Following completion of the Remedial Action, no hazardous substances above health-based levels 
remain at the site. For this reason, there no operation and maintenance requirements that must be 
implemented to maintain the effectiveness of the remedy. 

VIII. SUMMARY OF PROJECT COSTS 

The Remedial Action was implemented in accordance with a mixed-work agreement between 
EPA, the State of Missouri, and the Settling Defendants. TIns mixed-work t;l.greement required 
parties to perfonn or provide for certain components of the work, without regard for the cost 
involved. Cost infonnation is available for thecomponents of the Remedial Action performed by 
EP A. However, the settling defendants were not required by the consent decree to provide cost 
ilifonnation for their work perfonned, and this infonnation was not volunteered. Therefore, cost 
infOlTIlation for the Remedial Action is limited to work perfonned by EPA. 

EP A costs for removal of dioxill~contaminated materials :Jtom the storage structures, 
transportation to the Times Beach thermal treatment facility; decontamination of storage 
structures, and restoration of the site total $199,750. These costs are broken out in the attached 
final Site Progtess Report. 

Approved: 

.~~~~ 
---- I Steve A. Kovac . 

Chief, Missouri/Kansas Branch 
Superfund Division 

Attachments 
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Appendix 1 

Notice of Completion Engineering Report 
for 

Shenandoah Sta~.es 
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EXHIBIT B 

EastemMissouri Dioxin Sites 
Times Beach Remediation Project 

Notice of Completion Engineering Report 
For 

Shenandoah Stables 

United States, v. Russell Martin Bliss., et al. 
Consent Decree and Final Order . . 

Attachment A, List 1 - Site No. 23 



EXHIBIT B 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 

EAstERN MISSOURI DIOXIN SITES 
TIMES BEACH REMEDIATION PROJECT 

Notice of Completion Engineering Report 
For 

Shenandoah Stables 

United States. v. Russell Martin Bliss. et al. 
Consent Decree and Final Order 

Attachment A, List 1 - Site -No. 23 

Prepared For: 

Syntex Corporation, Syntex Agribusiness, Inc., Syntex Laboratories 
and Syntex USA (Inc) 

I certify that this Notice of Completion 
Engineering Report (Exhibit B) was prepared 
under my direction or supervision and that it 
is to the best _of my knowledge and belief, 
true, accurate and correct. 

i!-~Od.L 
ynna R. Stewart, P.E. . . 

Date: May 1997 
Missouri P.E. License No. E-26966 

(May 1997) 
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Section -1 

- Summary of Thermal Treatment Activity -



SUMMARY OF THERMAL TREATMENT ACTIVITY 

The Shenandoah Stables Site was horse arenas, stables and training areas that was 
remediated· by the United States Environmental Protection Agency - Region VII (EPA) during 
the period from August 26, 1996 to October 1, 1996. The Shenandoah property, along with 
the adjacent properties referenced in the Notice of Completion that were also involved in the 
remediation, are considered collectively to be the Shenandoah Stables Site. During these 
activities EPA excavated 6,451. 83 tons of dioxin contaminated soil and debris and transported 
this material to Times Beach for thermal treatment and disposal in two hundred and seventy­
eight (278) manifested shipments. Additionally, 5.78 tons (1,386 gallons) of decontamination 
water were delivered to the Times Beach Site by EPA contractors in one (l) manifested shipment 
for treatment. 

Thermal treatment of this material was performed at the Times Beach Thermal Treatment 
Facility between September 14, 1996 and October 20, 1996 in accordance with the Consent 
Decree and the Missouri/EP A Hazardous Waste Management Facility Permit, as well as the 
terms of the other documents referenced in Section II. Following thermal treatment, treated 
residues were sampled and analyzed in accordance with the CERCLA Exclusion, arid all treated 
residues achieved the DelistingCriteria in the CERCLA Exclusion. Following receipt of I. REV 

analytical results, the treated residues were disposed on-site at Times Beach, between September 
18, 1996 and October 24, 1996. When the desired treated residue fill height was achieved a two 
(2) foot cover layer of non-contaminated soil was placed over the treated residue .. Vegetation 
of the soil cover layer will be established in accordance with the requirements of the Site 
Restoration Work Plan. 



Section II 

.-:- Compliance References -



COMPLIANCE REFERENCES 

" 1988 Times Beach/Minker Stout/Romaine Creek Record of Decision 

81990 Explanation of Significant Differences 

" 1990 Consent Decree and FinalOrder Between the. United States of America; State of 
Missouri; Syntex Corporation; Syntex (U.S.A.) Inc.; Syntex Laboratories, Inc.; Syntex 
Agribusiness, Inc., and the following Work Plans that are incorporated by reference: . 

Site Administration Workplan 
Thermal Treatment Workplan 
Site Restoration Workplan 
EPA Transportation Workplan 

" 1990 CERCLA Exclusion for Times Beach Thermal Treatment Residues 

" 1995 Consolidated Missouri/EPA HaZardous Waste Management Facility Permit 
Application 

" 1996 Missouri/EPA Hazardous Waste Management Facility Permit Number 
Moo060335919, as modified 

• 1996 St. Louis County Air Pollution Control Program Operating Permit No 5942 

• 1991 Missouri NPDES Permit No. MO-0112429, as modified 

• 1991 Groundwater Quality Assurance Project Plan 

• 1987 Quality Assurance Project Plan for Air Monitoring, as modified 



Section III 

- IT Corporation ,Notice of Completion -



. SITE NO: 23 

IT CORPORATION 
TIMES BEACH REMEDIATION PROJECT 

NOTICE OF COMPLETION 
REVISION 1 

LOCATION: Shenandoah Stables. 

REVISION 1 

In accordance with the referenced documents in Section II, IT Corporation has tl.rocessed the 

following Quantities of dioxin contaminated materials from the SHENANDOAH STABLES site 

at the Times Beach Thennal Treatment Facility: 

Soil and Debris: 

Waste Water: 

6,451,83 tons 

5,78 tons 

. IT Corporation has reviewed all treated material, treated waste water, and decontamination debris 

analytical results generated from processing waste from the SHENANDOAH STABLES site. Based 

on the analytical resultS, all waste materials.received by IT Corporation from the SHENANDOAH 

STABLES site meet the treatment standards as defmed in the Times Beach Thennal Treatment 

Facility Project Specifications and in accordance with the pertinent documents in Section II. 

.p;~- kt!fli= 
William M. Stolte 
QC Manager 

Date 



Section IV 

- Site Closure Tracking Surinnary -



SITE CLOSURE TRACKING SUMMARY 

As required in Part I Section VIII of the Hazardous Waste Management Facility Permit 
(M00000335919) a written operating record of the Times Beach Facility has been developed and 
is maintained at 'the facility. As described in Section 5.9 of the Consolidated Missouri/EPA 
Hazardous Waste Management Facility Permit Application, this record supports the activities 
addressed in the attached "Site Closure Tracking Summary". 

Contaminated materials received at the Times Beach Thermal Treatment Facility (TTF) 
are weighed and placed in the Feedstock Handling Building (FHB). The date and time of receipt 
of materials from individual sites are recorded, utilizing the unique identifier assigned each 
source site in the Project Data Management System (DMS). The attached "Site Closure Tracking 
Summary" for the Shenandoah Stables Site includes the "Delivery Date" of each shipment of 
contaminated materials, as well as the "Delivery Time"of each shipment. The site from where 
the materials originated is identified in "Waste Source", The EPA identification l;umber is the 
"Waste Tracking #", and "Weight (tons)" is listed for each shipment. 

Once the material was placed in the FHB, it was dried, reduced in size, and blended to 
facilitate optimum and proper thermal treatment. With the exception of the Bonifield material 
used in the Dioxin Stack Test, and material received from Bliss-Ellisville, each load of material 
received was combined with material already inventoried in the FHB. Because materials are 
combined' from a number of sites, in accordance with the permit, materials are considered to 
have been treated on a first-in, first-out (FIFO) basis, such that the first load of material received 
is considered to have been the first to be processed. 

Portions of the combined materials are periodically transferred into the day feed bins and 
analyzed to confirm that, thermal treatment can be performed in compliance with permit 
parameters. Once such confirmation is received, the bin of feedstock is then thermally treated. 
Material is tracked in DMS through thermal treatment according to the "FHB Bin #" in which 
it was placed, the "FHB Bin Sample #", its "Process Date",'and "Process Time" as shown in 
the attached "Site Closure Tracking Summary". 

Thermally treated material was placed into 0I1e of eight holding bins in the Treated 
Material Handling Building (TMHB) and held there until it was analyzed against the criteria in 
the Times Beach CERCLA Exclusion. Once analysis confirmed that the delisting criteria had 
been met, the treated material was released for disposal in accordance with permit requirements. 
The results of the analysis of the tteated materials are recorded in the" Site Closure Tracking 
Summ::.ry". Treated materials are described by the TMHB "Ash Bin #", and "Ash Bin Sample 
#". The "Disposition Code" column indicates whether the material meets the delisting criteria. 
The "Disposition Date" was the date when the material was released for disposal in the on-site 
treated material disposal cells. . 
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DELIVERY DELIVERY WASTE 
DATE TIME SOURCE 

8/26/96 12:44 SHENANDOAH 
8/26/96 13:51 SHENANDOAH 
8/26/96 14:03 SHENANDOAH 
8/26/96 14:38 SHENANDOAH 
8/26/96 14:55 SHENANDOAH 
8/26/96 15:16 SHENANDOAH 

-----
8/26/96 15:45 SHENANDOAH 
8/26/96 16:59 SHENANDOAH 
8/26/96 17:23 SHENANDOAH 
8/26/96 18:38 SHENANDOAH 
8/26/96 19:12 SHENANDOAH 
8/26/96 19:56 . SHENANDOAH 
8/26/96 20:28 SHENANDOAH 
8/26/96. 20:49 SHENANDOAH 
8/27/96 8:33 SHENANDOAH 
8/27/96 9:08 SHENANDOAH 
8/27/96 10:36 SHENANDOAH 
6/27/96 11:18 SHENANDOAH 
8/27/96 12:19 SHENANDOAH " 
8/27/96 14:00 . SHENANDOAH 
8/27/96 15:16 SHENANDOAH 
8/27/96 16:02 SHENANDOAH 

·8/27/96 17:08 SHENANDOAH 
8/27/96 19:24 SHENANDOAH 

·8/27/96 20:36 SHENANDOAH 
8/27/96 21:06 SHENANDOAH 
8/28/96 8:50 SHENANDOAH 
8/28/96 9:31 SHENANDOAH 
8/28/96 10:09 SHENANDOAH .. 
8128/96 11:42 SHENANDOAH 
8/28/96 . 13:12 SHENANDOAH 
8/28/96 14:06 SHENANDOAH 
8/28/96 14:50 SHENANDOAH 
8/28/96 15:20 SHENANDOAH 
8/28/96 16:59 SHENANDOAH 
8/28/96 18:06 SHENANDOAH 

-----_ .... _----_. 

TIMES .BEACH REM \.TION PROJECT 
SITE CLOSURE - SHENANDOAH STABLES (2j) 

IT CORPORATION . 

WASTE FHB FHB BIN PROCESS PROCESS ASH 
TRACKING # BIN # SAMPLE # DATE TIME· BIN # 

23001 6 F0185 9/14/96 . 7:12 8 
23002 6 F0185 9/14/96 "8:59 8 

ASH BIN 
SAMPLE # . --

A0234 
A0234 

F0174 
---- -------23003. 1 9/14/96 9:31 8 A0234 

23004 6 F0185 9/14/96 10:09 8 A023~ 
23005 6 F0185 9/14/96 10:42 8 A0234 
23006 6 F0185 9/14/96 11 :14 8 A0234. ----- 9/14/96 

---._--- --8-' ------23007 4 F0186 11:56 A0234 
23008 4 F0186 9/14/96 14:47 8 A0234 
23009 1 F0174 9/14/96 15:25 8 A0234 
23010 4 F0186 9/14/96 15:55 8 A0234 
23011 4 F0186 9/14/96 16:33 1 A0236 
23012 4 F0186 9/14/96 17:56 1 A0236 
23013 4 F0186 9/14/96 19:09 1 A0236 
23014 1 F0174 9/14/96 19:54 1 A0236 
23015 4· F0186 9/14/96 22:37 1 A0236 
23016 4 F0186 9/14/96 23:22 1 A0236 
23017 4 F0186 9/15/96 1:42 1 A0236 
23018 4 F0186 9/15/96 2:11 1 A0236 
23019 4 F0186 9/15/96 3:33 1 A0236 
23020 4 F0186 9/15/96 6:04 1 A0236 
23021 4 F0186 9/15/96 7:48 1 A023£::i 
23022 4 F0186 9/15/96 8:25 1 A0236 
23023 1 . F0174 9/15/96 9:19 1 A0236 
23024 4 F0186 9/15/96 12:27 .1 A0236 
23025 4 F0186 9/15/96 14:10 1 A0236 
23026 4 F0186 '9/15/96 14:45 1 A0236 
23027 1 F0174 9/15/96 17:52 1 A0236 
23028 4 F0186 9/15/96 19:11 1 A0236 
23029 4 F0186 9/15/96 20:26 1 A0236 

------ -_._---- --_ .. 
23030 1 F0174 9/15/96 22:26 1 A0236 ----- -------
23031 4 F0186 9/16/96 . 0:15 1 A0236 
23032 4 F0186 9/16196 1:36 2 A0237 
23033 1 F0174 9/16/96 2:s;r-:: -·-2-' A0237 
23034 4 F0186 9/16/96 3:33 2 A0237 
23035 4 F0186 9/16/96 6:25 2 A0237 
23037 4 F0186 9/16/96 8:19 2 A0237 
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DISPOSITION DISPOSITION WEIGHT 
DATE CODE (TONS) ------- -----_. 

------.-
9/18/96 D 20.69 

-
9/18/96 D 18.5 

-- 911"8/9-6- .---- ... --------_ .. 
D 19.56 ---"--_ .. 

9/18/96 D 18.5 
9/18/96 D 19.53 
9/18/96 D 20.71 

------- ---.------ . . _---_.- _ .. _--
9/18/96 D ·19.54 
9/18/96 D 18.63 
9/18/96 D ~7.55-
9/18/96 D 19.84 
9/19/96 D 20.41 

--------- ._----... 
9/19/96 0 1921 
9/19/96· D 21.03 •• 

9/19/96 D ~~~ 
9/19/96 D 23.15 
9/19/96 D 22.7 
9/19/96 b--· ----=j6.94--1 
9/19/96 D 25.58 
9/19/96 D 22.46 ! 

9/19/96 D 21.72 ! 

9/19/96 D· ii:1- . 
9/19/96 D ~:68-

9/19/96 D 21.23 
9/19/96 D 20.8 

---gf19/96-
----- -----.--

D 21.52 ----- .--- --- .. -
9/19/96 D 22.53 

---.----. _____ -0-. 

9/19/96 D 24.23 
9/19/96 D 23.43 

------
9/19/96 D 24.66 ------_ .. - ---.- .... 
9/19/96 D 24.48 -_._ .. _----._ . . _----------. -- -- --_._- -.. 
.9/19/96 D 23.6 --------- -- ----_._-_ .... 
9/23/96 D 27.28 -------- ------ --------- ... 

9/23/96 D 23.47 -------.. 
9/23/96 D 25.17 
9/23/96 D 25.85 
9/23/96 D 22.4 



8/28/96 18:53 SHENANDOAH 
8/28/96 20:01 SHENANDOAH 
8/28/96 21:26 SHENANDOAH· 
8/29/96 8:23 SHENANDOAH 
8/29/96 9:00 SHENANDOAH 
8/29/96 9:28 SHENANDOAH 
8/29/96 9:49 SHENANDOAH 
8/29/96 . 10:33 SHENANDOAH 
8/29/96 11:00 SHENANDOAH 
8/29/96 11:12 SHENANDOAH 
8/29/96 11:27 SHENANDOAH 
8/29/96 11:52 SHENANDOAH 
8/29/96 12:16 SHENANDOAH 
8/29/96 12:41 SHENANDOAH 
8/29/96 13:30 SHENANDOAH 
8/29/96 13:53 SHENANDOAH 
8/29/96 14:26 SHENANDOAH 
8/29/96 14:47 SHENANDOAH 
8/29196 15:10 SHENANDOAH 
8/29/96 15:30 SHENANDOAH 
8/29/96 16:00 SHENANDOAH 
8/29/96 16:34 SHENANDOAH 
8/29/96 17:05 . SHENANDOAH 
8/29/96 18:20 SHENANDOAH 
8/29/96 18:52 SHENANDOAH 
8/29/96 19:29 SHENANDOAH 

. 8/29/96 20:03 SHENANDOAH 
8/29/96 20:32 SHENANDOAH 
8/30/96 6:26 SHENANDOAH 
8/30/96 8:22 SHENANDOAH 
8/30/96 8:48 SHENANDOAH 
8130/96 9:20 SHENANDOAH 

. ----. 
8/30/96 9:36 SHENANDOAH 

-----
8/30/96 9:59 SHENANDOAH 
8/30/96 10:18 SHENANDOAH 
8/30/96 10:25 SHENANDOAH 
8/30/96 10:44 . SHENANDOAH 
8/30/96 11:10 SHENANDOAH 
8/30/96 12:33 SHENANDOAH 

TIMES BEACH REMl . TION PROJECT 
SITE CLOSURE - SHENANDOAH STABLES (23) 

IT CORPORATION 

23036 3 . F0187 - 9/16/96 9:46 2 
23038 3 F0187 9/16/96 11:22 2 
23039 3 F0187 9/16/96 13:33 2 
23040 . 3 F0187 9/16/96 14:24 2 
23041 3 F0187 9116/96 15:04 2 
23042 3 F0187 9116/96 15:45 2 
23043 1 F0174 9/16/96 16:23 2 
23044 3 F0187 9116196 16:55 2 
23045 3 F0187 9/16/96 17:34 2 
23047 3 F0187 9/16/96 18:19 2 
23046 3 F0187 9/16196 19:08 2 
23048 3 F0187 9116/96 19:36 2 
23049 1 F0174 9116196 20:07 2 
23050 3 F0187 9/16/96 20:50 2 
23051 3 F0187 9/16/96 21:49 2 
23052 3 F0187 9/16/96 22:32 2 
23053 3 F0187 9/16/96 23:00 2 
23054 3 F0187 9/16196 . 23:54 2 
23055 1 F0174 9/17/96 0:34 2 
23056 3 F0187 9/17/96 1:08 2 

-------- --,---_. 
23057 3 F0187 9/17196 . 1:52 2 
23058 3 F0187 9/17/96 2:28 2 
23059 3 F0187 9117/96 3:13 2 
23060 3 F0187 9/17/96 3:59 2 
2306.1 1 F0174 9/17/96 4:45 2 
23062 3 F0187 9/17/96 5:36 2 
23063 .3 F0187 9/17/96 6:05 2 
23064. 3 F0187 9/17/96 6:50 . 2 
23065 3 F0187 9/17/96 . 7:29 2 
23066 3 F0187 9/17/96 8:03 2 
23067 1 F0174 9/17/96 . 8:48 5 
23068 3 F0187 9/17/96 9:22 5 
23069 3 F0187 9/17/96 9:58 5' 
23070 3 F0187 9/17/96 10:32 5 
23071 3 F0187 9/17/96 11:10 5 
23072 3 F0187 9/17/96 11:52 .5 
23073 1 F0174 9/17/96 12:22 5 
23074 3 F0187 9/17/96 12:58 5 
23075 3 F0187 9/17/96 13:41 5 
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A0237 9/23/96 D 26.25 
A0237 9/23/96 D 22.41 
A0237 9/23/96 D 22.99 
A0237 9/23/96 . D. 22.31 
A0237 9/23/96 D 23.49 

.-. ~ 

A0237 9/23/96 D 22.7 
------.--

A0237 9/23/96 D 16.04 
A0237 ---gn3~ --0----- ---------- .-

23.28 
A0237 9/23/96 D ~2.89--

A0237 9/23/96 D 24.94 
A0237 9/23196 D 16.04 
A0237 9123/96 D 16.44 
A0237 9/23/96 D 23.44 
A0237 9/23196 D 27.85 --A0237 9/23/96 D 24.45 
A0437 9/23/96 .D 15.86 

------
A0237 9123/96 D 27.76 
A0237 9123196 D 22.66 --------
A0237 9/23/96 D 19.99 
A0237 9/23/96 D 26.39 

--A0237-- -------- ------... -- -- -_ ... - ... " .. 
9/23/96 D 21.09 

._-----
A0237 9/23196 D 24.35 
A0237 9/23196 D 27.27 
A0237 9/23/96 D 26.22 ----_. 
A0237 9/23/96 D 28.44. 
A0237 9/23/96 D 16.98 
A0237 9/23/96 D 26.18 

-------
A0237 9/23/96 D 23.76 
A0237 9/23/96 D 17.87 
A0237 9/23/96 D' 25.31 -_. ---------
A0238 9/23/96 D 20.11 

-------.-. ------------ -_ .... -.---- .... _ .. --- - -. 
A0238 9123/96 D 20.88 

-----.-- ---- .-.-.. fii23/96 - - . - .•.. _.- -- ... --' - -- -_ . 
A0238 D 18.5 ._- -------._------ .... -------_.-.- . . .... -- ... 

A0238 9/23/96 D 22.3 ._--------- --- _w·· .• _________ •••• . _. -
A0238 9/23196 D 19.02 

------ ------.-- ----- -----. _ .. ------ .. -.-
A0238 9/23/96 D 18.12 

.-
A0238 9/23/96 D 20.76 

--
A0238 9/23/96 D 21.15 
A0238 9/23/96 D 22.35 



8/30/96· 13:06 SHENANDOAH 
8/30/96 13:53 . SHENANDOAH _._---
8/30/96 14:27 SHENANDOAH 
8/30/96 15:00 SHENANDOAH 
8/30/96 15:20 SHENANDOAH 
8/30/96 15:49 SHENANDOAH --
8/30/96 16:15 SHENANDOAH 
9/3/96 8:25 SHENANDOAH 
9/3/96 8:47 SHENANDOAH 
9/3/96 9:11 SHENANDOAH 
9/3196 9:30 SHENANDOAH 
9/3196 9:58 SHENANDOAH 
9/3/96 10:21' SHENANDOAH 
9/3/96 10:46 SHENANDOAH 
9/3196 11:22 SHENANDOAH 
9/3/96 11:52 SHENANDOAH 
9/3/96 - 12:39 SHENANDOAH 
9/3/96 13:00 SHENANDoAH 
9/3/96 13:25 SHENANDOAH 
9/3/96 13:41 SHENANDOAH 
9/3/96 14:04 SHENANDOAH 
9/3/96 14:32 SHENANDOAH 
9/3/96 15:09 . SHENANDOAH 

. 9/3196 15:49 SHENANDOAH 
-

9/3/96 16:13 SHENANDOAH 
9/3/96 16:39 SHENANDOAH 
913/96 17:20 . SHENANDOAH 
~----

·9/3/96 17:40 SHENANDOAH 
9/3196 18:23 SHENANDOAH 
9/3196 19:29 SHENANDOAH 
9/3196 19:56 SHENANDOAH 
9/3/96 20:26 SHENANDOAH 
9/3/96 21:05 SHENANDOAH 
9/4/96 8:15· SHENANDOAH 
9/4/96 8:;35 SHENANDOAH 
9/4/96 8:58 SHENANDOAH 
9/4/96 9:,17 SHENANDOAH 
9/4/1;16 9:41 SHENANDOAH 
9/4/96 9:59 SHENANDOAH 

-

TIMES BEACH REMl .TION PROJECT 
SITE CLOSURE - SHENANDOAH STABLES (23) 

IT CORPORATION 

23076 3 F0187 9/17/96 14:23 5' 
23077 3 F0187 9/17/96 18:02 5 ------- ---~---------- --'-~---' .. -
23078 3 F0187 9/17/96 18:34 5 
23080 1 F0174 9/17/96 19:17 5 
23079 3 F0187 9/17/96 19:56 5' 
23081 3 F0187 9/17/96 20:34 5 
23082 3 F0187 9/17/96 21:26 5 
23083 3 F0187 9/17/96 22:11 5 
23084 6 F0188 9/17/96 23:02 5 
23085 6 F0188 9/17/96 23:40 5 
23086 6 F0188 9/18/96 0:11 5 
23087 6 F0188 9/18/96 0:43 5 
23088 6 F0188 9/18/96 1 :19 5 
23090 6 F0188 9/18/96 2:04 5 
23091 6 F0188 9/18/96 2:48 5 
23092 6 F0188 9/18/96 3:33 5 
23093 6 F0188 9/18/96 4:07 5 
23094 6 F0188 9/18/96 4:50 5 
23089 6 F0188 9/18/96 5:24 5 
23095 6 F0188 9/18/96 14:27 5 
23096 6 F0188 9/18/96 14:58 5 
23097 6 F0188 9/18/96 17:12 5 
23098 6 F0188 9/18/96 '18:03 5 
23099 6 . F0188 9/18/96 19:01 5 
23100 6 F0188 9/18/96 20:03 5 

fi ------------
23101 F0188 9/18/96 20:32 5 
23102 6 F0188 9/18/96 21:26 5 
23103 6 F0188 9/18/96 22:04 5 
23104 6 F0188 9/18/96 23:04 5 
23105 6 F0188 9/18196 23:44 5 
23106 6 F0188 9/19/96 0:37 5 
23107 6 F0188 9/19/96 1:39 5 

.. 
A0238 9/23/96 D 

. A0238 9/23/96 D ----------.-- -~-- -_.- ---- .. . _. - . -- . ._. 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D ._---_. -.--
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A023S- 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D 
A0238 9/23/96 D ------- ------.--.. - . ---'-- .- •... -
A0238' 9/23/96 D 

- - --------. 
A0238 9/23/96 D 
A0238. 9/23/96 D 
A0238 '9/23/96 D 
A0238 9/23/96 D 

-
A0238 9/23/96 D 
A0238 9/23/96 D 

23108 6 F0188 9/19/96 
c-- ._-

D 2:44 5 A0238 9/23/96 
23110 F01eS 

-------- ------ --- -.-_. - -.. ------_._--" 
6 9/19/96 3:49 5 A0238 9/23/96 D 

- --------- -----------_ .. 
23109 6 F0188 9/19/96 4:55 6 A0239 9/24/96 D - . 
23111 6 F0188 9/19/96 5:44 6 A0239 9/24/96 D' 
23112. 6 F0188 9/19/96 6:38 6 A0239 9/24/96 D 
23113 6 F0188 . 9/19/96 7:38 6 A0239 9/24/96 D 
23114 6 F0188 9/19/96 8:20 ........ ~ A0239 9/24/96 D 

-- ------
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23.7 
19.01 
24.88 

------.-
21 ----.----. 

18_78 
._----

24.27 
25_23 
18.52 1---------_.-
20.76 i 

19 
19.3 ----. 19.94 

26.39 
26.46 
26.68 
19.03 
24.09-----_ .. _-
18.73 
24.32 
18.87 
24.31 ------
24.63 

._----
24.46 . 
26_5 ------._-
13.11 

----23.37-
. ---- -- -----_.-

17.1 -------_. 
25.48 
18.65 

.--
23.46 
27.43 .. _ .. 
27.13 

._---- .. 
27.39 ._---
29.83 ----_ .. _ .• 
22.58 

--.---.-
21.73 ------ ... 
25.98 
19.51 

--
26.47 



9/4/96 10:22 SHENANDOAH 
9/4(96 10:38 SHENANDOAH 
9/4196 11:02 SHENANDOAH 
9/4/96 11:40 SHENANDOAH . 
9/4/96 12:31 SHENANDOAH 

.9/4/96 13:38 SHENANDOAH 
9/4/96 13:59 SHENANDOAH 
9/4/96 14:51 SHENANDOAH 
9/4/96 15:12 SHENANDOAH 
9/4/96 15:54 SHENANDOAH 
9/4/96 16:33 SHENANDOAH 
9/4/96 18:03 SHENANDOAH 
9/4196 . 18:27 SHENANDOAH . 
9/4/96 19:07 SHENANDOAH 
9/4/96 19:38. SHENANDOAH 
9/4/96 20:21 . SHENANDOAH 
9/4/96 21:00 SHENANDOAH 
9/5/96 7:20 SHENANDOAH 
9/5/96 7:35 SHENANDOAH 
9/5/96 8:09 SHENANDOAH 
9/5/96 8:34 SHENANDOAH 
9/5/96 9:15 SHENANDOAH 
9/5/96 9:57 SHENANDOAH 
9/5/96 10:28 SHENANDOAH 
9/5/96 11:15 SHENANDOAH 
9/5/96 . 11:38 SHENANDOAH 

.9/5/96 12:09 SHENANDOAH 
'9/5/96 13:38 SHENANDOAH 
9/5/96 14:44 SHENANDOAH 
9/5/96 15:06 SHENANDOAH 
9/5/96 . 15:27 SHENANDOAH 

. 9/5/96 16:05 SHENANDOAH 
------

9/5/96 16:38 SHENANDOAH 
····9/5/96 ---:m:0cJ .. 

SHENANDOAH 
---

9/5/96 18:45 SHENANDOAH 
9/5/96 . 19:46 SHENANDOAH 
9/5/96 20:19 SHENANDOAH 
9/5/96 20:55 SHENANDOAH 
9/5196. 21:54 SHENANDOAH , --.---

TIMES BEACH REME nON PROJECT 
SITE CLOSURE - SHENANDOAH STABLES (23) 

IT CORPORATION 

23115. 6 F0188 9/19/96 9:28 6 
23116 6 F0188 9/19/96 11:45 6 
23117 6 F0188 9/19/96 12:39 6 
23118 6 F0188 9/19/96 13:26 6 
23119 6 F0188 9/19/96 14:13 6 
23121 6 F0188 9/19/96 15:07 6 
23120 6 F0188 9/19/96 16:21 6 
23122 6 F0188 9/19/96 17:17 6 
23123 6 F0188 9/19/96 18:08 6 
23124 6 F0188 9/19/96 18:59 6 
23125 4 F0189 9/19/96 20:18 6 
23126 4 F0189 9/19/96 21:52 6 
23127 4 F0189 . 9/19/96 22:43 6 --------
23128 4 F0189 9/20/96 0:16 6 
23129 1 F0174 9/20/96 1:04 6 
23130 4 F0189 9/20/96 2:46 6 
231.31 4 F0189 9/20/96 4:37 6 
23132 4 F0189 9/20/96 5:31 6 
23133 4 F0189 9/20/96 6:25 6 
23134 4 F0189 9/20/96 7:10 6 
23135 1 F0174 9/20/96 8:07 6 
23136 4 F0189 9/20/96 9:46 6 
23137 4 F0189 9/20/96 11:24 6 
23138 4 F0189 9/20/96 '12:20 6 
23139 4 F0189 9/20/96 14:01 6 
23140 1 F0174 9/20/96 14:54 6 
23141 4 F0189 9/20/96 15:55 1 
23142 4 F0189 9/20/96 17:57 1 
23143 4 F0189 9/20/96 19:43 1 

. 23144 4 F0189 9/20/96 20:38 1 
23145 4 F0189 9/20/96 21:37 1 
23146 4 F0189 9/20/96 23:19 ~ 
23147 4 . F0189 9/21/96 0:34 . 1 

FOH39 
----- ---_._-

23148 4 9/21/96 2:28 1 
23149 4 F0189 9/21/96 9:2Z-- 1 
23150 3 . F0192 9/21/96 11:10 1 
23151 3 F0192 9/21/96 11:59 1 
23152 3 F0192 9/21/96 12:56 1 
23153 3 F0192 9/21/96 14:48 1 

PageA . 

A0239 9/24/96 D 24.04 

I . A0239 . 9/24/96 D 23 
A0239 9/24/96 D 21.08 
A0239 9/24/96 D 21.31 
A0239 9/24/96 D 21.96 
A0239 9/24/96 D 25.39 _ .. _--_. 
A0239 9/24/96 D 25.19 
A0239 9/24/96 D 22.65 
A0239 9/24/96 D 22.61 
A0239 9/24/96 D 23.27 
A0239 9/24/96 D . 24.02 
A0239 9/24/96 D 22 
A0239 9/24/96 D 21.71 

~-9/24/96------- .---.-.~ 

A0239 D 22.21 
A0239 9/24/96 D 25.06 
A0239 9/24/96 D 

-,---
25.05 

A0239 9/24/96 D 24.49 
--

A0239 9/24/96 D 24.33 ----_.-
A0239 9/24/96 D 20.55 ._----
A0239 9/24/96 D 24.92 
A0239 9/24/96 D 24.97 
A0239 9/24/96 D 23.78 

------
A0239 9/24/96 D 25.07 
A0239 9/24/96 D 23.49 

-------- --.-._--.-.- .... - _.- .. - .. _. 
A0239 9/24/96 D 23.35 ._- ___ 4 ______ 

A0239 9/24/96 D 25.19 
A0240 9/25/96 D 25.04 ---- ------- ._--- --.- . -- ... -. .... _._-_ .. _- '" 

. A0240 9/25/96 D 26.34 
" ___ w_' ____ 

A0240 9/25/96 D 23.65 
A0240 9/25/96 D -23.78--

------- ._-_._--_ .. 
A0240 9/25/96 D 23.74 ._------ --.-.----- .... _.- ... - .-_ ...•.. - .-. _. ... . ._. 
A0240 9/25/96 D 23.92 ._------ ----.----- -_ .... _. jj---- .. -_.---•• -¥ •• 

A0240 9/25/96 24.65 . __ .- ---~ .... .... --.--...... - ..... -.. _ .. _.- .--- .. " -_. _. - .' . 
A0240 9/25/96 D 24.74 

--------- ---. --.--_ .. .... - . -----._ .. - ... - . --
A0240 9/25/96 D 23.62 ._-----_.- .. _---_ .. _--_.- ---21.88 . A0240 9/25/96 D ._----
A0240 9/25/96 D 26.56 
A0240 9/25/96 D 25.6 
A0240 9/25/96 D 25.36 

- _._-



9/6/96 7:32 SHENANDOAH 
9/6/96 8:17 SHENANDOAH 
9/6/96 8:34 SHENANDOAH 
9/6/96 9:10 SHENANDOAH 
9/6/96 10:12 SHENANDOAH 
9/6/96 10:35 SHENANDOAH 

-------
9/6/96 . 10:57 SHENANDOAH 
9/6/96 11:09 SHENANDOAH 
9/6/96 11:37 SHENANDOAH 
9/6/96 ' 12:00 SHENANDOAH 
9/6196 12:39 SHENANDOAH 

'9/6/96 13:16 SHENANDOAH 
9/6/96 14:00 SHENANDOAH 
9/6/96 14:23 SHENANDOAH 
9/6/96 14:37 SHENANDOAH 
9/6196 15:13 SHENANDOAH 
9/6/96 15:33 SHENANDOAH 
9/6/96 15:47 SHENANDOAH 
9/6/96 16:36 SHENANDOAH 
9/6/96 17:41 SHENANDOAH 
9/6/96 18:38 SHENANDOAH 
9/6196 19:10 SHENANDOAH 
9/6i96 19:55 SHENANDOAH 
9/6/96 20:38 SHENANDOAH 
9/7/96 7:36 SHENANDOAH 

. 9m96 8:23' SHENANDOAH 
9/7/96 8:39 SHENANDOAH 

. 9m96 9:03 SHENANDOAH 
9m96 9:41 SHENANDOAH 
9m96 10:16 SHENANDOAH 
9m96 11:07 SHENANDOAH 
917196 11:35 SHENANDOAH 
9/7/96 11:47 SHENANDOAH 

... 
9/7/96 12:25 SHENANDOAH 
9/7/96 1.2:45 SHENANDOAH 
917196 13:33 SHENANDOAH 
9m96 13:56 SHENANDOAH 
9/9/96 11:46 SHENANDOAH 
9/9/96 13:15 SHENANDOAH 

TIMES BEACH REML .TION PROJECT 
SITE CLOSURE - SHENANDOAH STABLES (23) 

IT CORPORATION 

23154 3 F0192 9/21/96 16:32 1 
23155 3 F0192 9/21/96 HI:15 1 
23156 3 F0192 9/21/96 19:16 1 
23157 3 F0192 9/21/96 21:04 3 
23158 3 FO'192 9/21/96 '22:50 3 
23159 3 F0192 9/21/96 23:45 3 
23160 3 F0192 9/22/96 1:38 3 
23161 3 F0192 9/22/96 .. 3:27 3 
23162 3 F0192 9/22/96 4:25 3 --------23163 3 F0192 9/22/96 6:22 3 
23164 3 F0192 9/22/96 7:30 3 
23165 3 F0192 9/22/96 9:40 3 
23166 5 F0190 9/22/96 11:26 3 
23167 5 F0190 9/22196 13:45 3 
2316~ 3 F0192 9/22/96 14:57 3 
23169 3 F0192 9/22/96 16:41 3 
23170 3 F0192 9/22/96 18:27 3 
23171 3 F0192 9/22/96 19:29 3 
23172 3 F0192 9/22/96 21:29 3 
23173 3 F0192 9/22/96 23:Hi 3 
23174 5 F0190 9/23/96 2:32 3 
23175 5 F0190 9/23/96 3:44 8 
23176 5 F0190 9/23/96 5:57. 4 
23177 5 F0190 9/23/96 8:00 4 
23178 5 F0190 9/24/96 3:24 8 
23179 5. F0190 ·9/24/96 6:04 8 
23180 5 F0190 9/24/96 7:04 8 
23181 5 F0190' 9/24/96 9:05 8 
23182 5 F0190 9/24/96 10:04 8 
23183 5 F0190 9/24/96 11:40 8 
23184 5 F0190 9/24/96 13:30 8 
23185 5 F0190 9/24/96 15:34 8 
23186 5 F0190 9/24/96 16:35 8 

----
23187 5 F0190 9/24/96 18:11 8 
23188 5 F0190 9/24/96 19:04 8 
23189 5 F0190 9/24/96 20:54 8 
23190 5 F0190 9/24/96 22:14 8 
23191 5 . F0190 9/25/96 5:34 2 
23192 1 F0194 9/25/96 6:44 ·2 
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A0240 9/25/96 ·0 27.85 
A0240 9/25/96 0 25.83 
A0240 9/25/96 0 28.31 
A0241 9/26/96 0 24.03 
A0241 9/26/96 0 24.54 
A0241 9/26/96 0 24.25 

----------.-.-
-~----A0241 9/26/96 25.21 ----_ .. _._-.-

A0241 9/26/96 D 25.26 
A0241 9/26/96 D .24.37 

------ --------. --------... 
A0241 9/26/96 D 26.99 

---
A0241 9/26/96 D 24.5 
A0241 9/26/96 0 25.62 
A0241· 9/26/96 0 23.06 
A0241· 9/26/96 0 22.02 
A0241 9/26/96 0 22.8 
A0241 9/26/96 0 24.06 
A0241 9/26/96 0 26.66 
A0241 9/26/96 0 26.16 
A0241 9/26/96 D 26.15 
A0241 9/26/96 ·D 25.67 
A0241 9/26/96 0 26.41 
A0242 9/30/96 0 25.95 
A0243 9/27/96 D 24.95 

-----
A0243 9/27/96 D 23.98 
A0242 9/30/96 D 26.6 

----.--
A0242 9/30/96 0 26.24 -----_. -------- -- ---.-
A0242 9/30/96 0 23.72 

.-------. 
A0242 9/30/96 0 24.01 ----_. 
A0242 9/30/96 0 23.14 

--------
A0242 9/30/96 0 24.02 

------ .---- ..... 
A0242 9/30/96 0 23.93 
A0242 9/30/96 0 24.35 

'---:P:0242- ----- .. - ------------_ .... -- --- ---. __ .. --_. 
9/30/96 0 22.98 

- ---------- -- ._-------._--- .----- -.--. A0242 9/30/96 D 25.38 
. 00-9i30/96~"- -----.---- . __ ._ ... "-

A0242 0 26.74 
. ---'---. 

A0242 9/30/96 0 26.48 
--------

A0242 9/30/96 0 25.67 
A0244 9/30/96 0 18.77 --_._--.-
A0244 9/30/96 0 21.13 

-- ..... ------- --_ ... _._-----



9/9/96 13:42 .. SHENANDOAH 
9/9/96 14:16 SHENANDOAH 
9/9196 14:49 SHENANDOAH 
9/9/96 15:27 SHENANDOAH 
9/9/96 15:46 SHENANDOAH 
9/9/96 16:16 . SHENANDOAH 
9/9196 16:38 SHENANDOAH 

-
9/9196 17:46 SHENANDOAH -
9/9/96 17:59 SHENANDOAH 
9/9/96 18:34 SHENANDOAH 
9/9/96 19:07 SHENANDOAH 
9/9/96 20:10 SHENANDOAH _. 
9/9196 21:05 SHENANDOAH 
9/9/96 21:23 SHENANDOAH 
9/9/96· 21:40 SHi:NANDOAH 
9/9196 21:55 SHENANDOAH 

9110/96 7:30 SHENANDOAH 
9/10196 8:05 SHENANDOAH 
9110196 8:35 SHENANDOAH 
9/10/96 9:08 SHENANDOAH 
9/10/96 9:34 SHENANDOAH 
9/10/96 10:44 SHENANDOAH 
9/10/96 10:59 . SHENANDOAH 
9/10/96 11:17 SHENANDOAH 
9/10/96 11:46 SHENANDOAH 
9/10/96 12:29 SHENANDOAH 

·9/10/96 13:01 SHENANDOAH 
9/10/96 13:15 SHENANDOAH 
9/10/96 14:26 SHENANDOAH 
9/10/96 14:46 SHENANDOAH 
9/10/96 15:40 SHENANDOAH 

9110196 16:26 SHENANDOAH 
9/10196 16:36 SHENANDOAH ._._----

9/10/96 . 16:47 SHENANDOAH 
9110/96 17:30 SHENANDOAH 

--
9/10/96 17:47 SHENANDOAH 
9/10/96 18:01 SHENANDOAH 
9/10/96 19:35 SHENANDOAH 
9/10196 20:11 SHENANDOAH 

---~ 

TIMES BEACH REMl .TIONPROJECT 
SITE CLOSURE- SHENANDOAH STABLES (23) 

IT CORPORATION 

23193 1 F0194 9/25/96 8:19 2. 
23194 1 F0194 9/25/96 9:56 2 
23195 1 F0194 9/25/96 11:27 2 
23196 1 F0194 9/25/96 13:00 2 
23197 6 F0193 9/25/96 13:32 2 
23198 6 F0193 9/25/96 15:09 2 
23199 6 F0193 9/25/96 16:41 2 
23200 1 F0194 9/25/96 19:04 2 

6 F01~ 
----~b:0-1 - --=--. 23201 9/25/96 2 

23202 6 F0193 9/25/96 21:35 2 
23203 6 F0193 9/25/96 23:51 2 
23204 .. 1 F0194 9/26/96 2:28 2 
23205 1 F0194 9/26/96 4:09 2 
23206 6 F0193 9/26/96 5:00 2 
'23207 1 F0194 9/26/96 5:49 2 
23208 6 F0193 9/26/96 6:39 5 
23209 6 F0193 9/26/96 8:13 5 
23210 6 F0193 9/26/96 12:30 5 
23211 6 F0193. 9/26/96 14:11 5 
23212 6 F0193 9/26/96 15:54 5 
23213 6 F0193 9/26196 17:31 5 
23214 6 F0193 9/26/96 19:02 5 
23215 1 F0194 9/26/96 20:01 5 
23216 6 F0193 9/26/96 20:59 5 
23217 6 F0193 9/26/96 22:42 5 
23218 6 F0193 9/27/96 0:20 5 
23219 6 F0193 9/27/96 1:55 5 
23220 1 F0194 9/27/96 4:05 5 
23222 6 F0193 9/27/96 6:17 5 
23221 1 F0194 ·9/27/96 7:06 5 
23224 6 F0193 9/27/96 9:20 5 
23225 6 F0193 9127/96 10:34 5 -----

9/27/96-~1:15-23223 1 F0194 5 
23226 6 F0193 9/27196 12:01 1 

---
23227 6 F0193 9127/96 13:28 1 
23228 1 F0194 9127/96 14:10 1 
23229 6 F0193 9/27/96 14:55 1 
23230 1 F0194 9/27/96 18:05 1 
23231 1 F0194 9/27/96 19:49. 1 
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A0244 9/30/96 D .23.25 
A0244 9/30/96 D 18.9 
A0244 . 9/30/96 D 22.05 
A0244 9/30/96 D 18.04 
A0244 9/30/96 D 19.69 

-' 
A0244 9/30/96 D 19.4 

- ----
A0244 9/30/96 D 19.23 
A0244 . 9/30/96 D 22.35 
A024~ 

------D-- ------
9/30/96 22.29 

A0244 9/30/96 D 24.26 
A0244 9/30/96 D 24.96 

-----
A0244 9/30/96 D 25.26 --- ----
A0244 9/30/96 ·D 22.87 

- ------------
A0244 9/30/96 D 22.24 

--------. A0244 9/30/96 D 21.89 
-

A0245 10/1/96 D 24.27 
-·-1 0/1196- . - ------------

A0245 D 22.87 
- -_. __ . 

A0245 .10/1/96 D 24.45 
A0245 10/1/96· D 27.96 

-----
A0245 1011/96 D 25.62 ----- ------------- --------
A0245 10/1/96 D 24.44 
A0245 10/1196 D 25.86 
A0245 10/1/96 D 27.24 
A0245 10/1196 D 26.51 .----. 
A0245 10/1196 D 21.66 

._----
A0245 10/1/96 D 21.38 
A0245 10/1/96 D 22.59 

. -----.-
A0245 10/1(96 -D 22.04 
A0245 10/1/96 D 22.06 

--------
A0245 .. 10/1196 D 22.12 
A0245 10/1/96 D 24.7 ------ _._---.-._.- .. - .. - .. --. - - .- . •.... - -_. 
A0245 10/1196 D 23.11 ._--------- --.. -- ----. -_ .. -_. -_. __ .. .. - -- - .- -
A0245 1Q/1/96 .D 23.94 .--------. - ... _--.- .-_.- -- --- -- - . --_._- "---- - .. 
A0246 10/1/96 D 22.36 -----_. __ ._---_. -------_ .. _------ . "'----0·· --.-- -------. -- . 
A0246 10/1/96 24.16 ._----- ---------_.- _ .. ----- .--. 
A0246 10/1/96 D 23.34 
A0246 10/1196 D 22.56 ! 

A0246 10/1/96 D 24.21 
A0246 _1Q,"1/96_ ---~ --'-- ?~.Q±' --



9/10/96 20:50 SHENANDOAH 
9/10/96 20:57 SHENANDOAH 
9/11196 7:22 SHENANDOAH 

- 9/fi196" 8:20 SHENANDOAH 
9/11/96 8:56 SHENANDOAH 
9/11/96 9:32 SHENANDOAH 

--
9/11196 9:50 -SHENANDOAH 
9/11/96 10:44 SHENANDOAH 
9/11/96 11:00 SHENANDOAH 
9/11/96 11:53 SHENANDOAH 
9/11/96 13:02 SHENANDOAH 
9/11/96 13:19 SHENANDOAH 
9/11/96 13:54 SHENANDOAH 
9/11/96 14:22 SHENANDOAH 
9/11/96 14:49 SHENANDOAH 
9/11196 16:13 SHENANDOAH 
9/11/96 16:29 SHENANDOAH 
9/11196 17:00 SHENANDOAH 
9/11/96 18:11 SHENANDOAH 
9/11196 18:30 SHENANDOAH 
9/11196 19:22 SHENANDOAH 
9/11/96 20:15 SHENANDOAH 
9/11/96 20:42 . SHENANDOAH 
9/11/96 21:55 SHENANDOAH 
9/12/96 7:19 SHENANDOAH 
9/12/96 7:46 SHENANDOAH 

.9/12196 8:18 SHENANDOAH 
'9112/96 8:58 SHENANDOAH 
9/12196 9:51 SHENANDOAH 
9/12196 10:45 SHENANDOAH 
9/12/96 11:21 SHENANDOAH 
9/12/96 11:34 SHENANDOAH 
9/12~96 12:10 SHENANDOAH 
9/12/96 12:37 SHENANDOAH 
9/12/96 . ·13:53 SHENANDOAH 
9/12/96 14:16 SHENANDOAH 
9/12/96 14:58 SHENANDOAH 
9/12/96 15:23 SHENANDOAH 
9/1~/96 15:52 SHENANDOAH ,--

TIMES BEACH REMl .TION PROJECT 
SITE CLOSURE - SHENANDOAH STABLES (23) 

IT CORPORATION 

23232 1 F0194 9/27/96 21:33 1 
23233 6 F0193 . 9/27/96 22:22 1 
23234 1 F0194 - 9/28/96 0:26 1 
23236 4 F0191 9/28/96 2:47 1 
23237 4 1=0191 - 9/28/96 4:09 1 
23238 4 F0191 9/28/96 5:38 1 
23239 4 F0191 9/28/90 6:18 . 1 
23240 4 F0191 9/28/96 8:25 1 
23241 4 F01.91 9/28/96 9:11 1 
23242 4 F0191 9/28/96 11:01 1 
23235 4 F0191 9/28/96 11:37 1 
23243 4 F0191 9/28/96 12:19 4 
23244 4 F0191 9/28/96 13:34 4 
23245 4 F0191 9/28/96 14:44 4 
23246 4 F0191 9/28/96 '16:04 4 
23247 4 F0191 9/28/96 20:47 4 
23248 4 . F0191 9/28/96 '21:37 4 
23249 4 F0191 . 9/28/96 23:18 4 

'F01~ 9/29196 
----

23250 4 1:48 4 
23251 4 F0191 9/29/96 2:45 4 
23252 4 F0191 - 9/29/96 4:27 4 
23254 4 F0191 9/29/96 .6:08 4 
23253 4 F0191 9/29/96 7:06 4 
23255 4' F0191 9/29/96 9:33 4 
23256 5 F0196 9/29/96 15:13 4 
23257 5 F0196 9/29/96 16:58 4 
23258 5 F0196 9/29/96. 18:43 4 
23259 5 F0196 9/29/96 21:29 4 
23260 5 F0196 - 9/30/96 0:05 6 
23261 5. F0196. 9/30/96 1:49 6 
23262 5 F0196 9/30/96 4:27 6 
23263 5 F0196 9/30/96 5:37 6 
23264 5 F0196 9/30/96 7:05 6 
23265 5 F0196 9/30/96 8:43 6 
23266 5 F0196 9/30/96 11:42 6 
23267 5 F0196 9/30/96 12:35 6 
23268 5 F0196 9/30/96 15:37 6 
23269 .. 5 F0196 9/30/96 17:16 6 
23270 5 F0196 9/30/96 18:07 6 
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A0246 10/1/96 D 23.08 
'A0246 1011196 D 24.11 

----- ._- ---- ----
A0246 10/1/96 D 21.74 

------- -_.------- ,--_.- -_. - - - _. 
A0246 10/1/96 D 23.18 ._-- --------

.-~:--. A0246 10/1/96 21.88 
-------- .-----.-.-- -. 

A0246 10/1/96 D 22.21 
------

A0246 10/1/96 . D .22.62 
----

A0246 1011196 D 21.33 
A0246 10/1/96 D 19.01 
A0246 10/1/96 D 20.9 
A0246 - 10/1/96 D 23.53 
A0247 10/3/96 D 21.54 
A0247 10/3/96 D 21._49 .-_._--
A0247 10/3/96 D 25.95 
A0247 10/3/96 D 21.44 
A0247 10/3/96 D 23.34 
A0247 10/3/96 D 23.81 
A0247 10/3/96 '--0- --'~----"-' 

25.33 -------.. ---.. ------- .-._--- _ .. -... 
A0247 10/3/96 D 27.61 

-------
A0247 10/3/96 D 28.62 
A0247 10/3/96 D 27.22 
A0247 10/3/96 D 29.41 --_. 
A0247 10/3/96 D 28.84 

----. 
A0247 10/3/96 D 28.13 
A0247 10/3/96 D 25.47 

------ --------
A0247. 10/3/96 D 28.34 

'-
A0247 10/3/96 D 26.28 
A0247 10/3/96 D 22.28 
A0248 10/4/96 D 26.31 
A0248 10/4/96 D 28.13 

---. 
A0248 10/4/96 D 24.62 

----
A0248 10/4/96 D 23.1 

----10/4/96- ----- .. -- ---_ .. -
A0248 D 25.5 ------- --.. - ---_.- ._._. _. ------.---.-- -.-----.--
A0248 10/4/96 D 25.53 ._----- ------.. --- ._----- -----_. ----.-----
A0248 10/4/96 D 23.49 ------_ ... ----.-----. . _-_. __ ..... 
A0248 10/4/96 D 23.85 
A0248 10/4/96 D 21.74 

------
A0248 10/4/96 D- 21.67 
A0248 10/4/96 D 24 



9/12/96 16:14 SHENANDOAH 
9/12/96 17:49 SHENANDOAH 
9/12/96 18:50 SHENANDOAH 
9/12196 19:10 SHENANDOAH 
9/12/96 19:31 SHENANDOAH 
9/12/96 20:17 SHENANDOAH 
9/17/96 15:20 SHENANDOAH 
1011196 6:28 SHENANDOAH 

. --~ _.- '----

TIMES BEACH REMl .TION PROJECT 

SITE CLOSURE - SHENANDOAH STABLES (23) 

IT CORPORATION 

23271 5 F0196 9/30/96 20:12 6 
23272 . 5 F0196 9/30/96 23:47 6 
23273 3 F0195 10/1/96 2:27 3 
23274 3 F0195 1011196 3:28 3 
23275 3 F0195 10/1/96 4:20 3 
23276 3 F0195 10/1/96 5:58 3 
23277 . 6 F0199 10/6/96 9:46 8 
23279 1 F0211 10/20/96 14:12 2 

~-.- - .... - ---_._- ----

Page ~ 

A0248 10/4/96 D 25.08 
A0248 10/4/96 0 23.68 
A0249 1017196 D 26.42 
A0249 1017196 ,D 23.9 
A0249 10/7/96 D 24.17 
A0249 1017196 D 13.37 ----- -----_. ------ --. ---
A0254 10110/96 D 27.52 

----'-
A0263 10/24/96 D 6.29 

-. 
TOTAL WASTE PROCESSED = 6,451.83 _ .. _.- ----_.-



TIMES BEACH REMEDIATION PROJECT 

SHENANDOAH STABLES HAZARDOUS WASTE LIQUID SHIPMENTS 

09/21196 1 09:46 23-0278 11,560 

. TOTAL 11,560 = 1,386 GAL • 



Section V 

- Sumlnary of Delisting Analytics -



._ ..... __ ._--_ .. -_. 
Metals 

Chromium (Cr) 
~~C3~ {PbL_._ .. __ .. _____ ... ___ . __ .. 

Times Beach Remediation Project 
Summary of Pass/Fail Oelisting Treatment Residues 

Shenandoah Stables (Site No. 23) 

[~JliTill~_LA0234 __ L ~2~~~~ T.~~~.~·r:_:I·~t\..Q.~~!!.:]_:__ ~~~~LJ.···~240 ]~~~024f=[-.~.Q~4~. :1_~Q~~~_: [ ~.Q~if4. 
"Oate'- 19-5ee-96 

5.0 mg/I NA 
.. §. g_ 'T!9{!_ ... --~~--~ 

b:;;6_23-~r6 _23!9T4-]t~~r~~:6e~r6 :30~~~ 9!~~b"-~y:9~-
Semivolatile Organics 

12,3.4-Trichloroehenol 100 ppm NO .~Q...__ NO NO __ ...l'!~ ___ ~._...!!Q......_=::=Nl2...:......_-!':!!2-.. __ ~·=EQ 
.~.4,5-Tfi~h!9rop~~nol 10g PPI"!'l Nq ·NO NP NO. Np NP NO NP . NO Np 
2.4,6-Trichloro~nol ·1.Q..EEm_. __ ~!L...... __ !,!Q.._. __ .!'!!L...... __ ~L_ ._!'!P ___ !:!!L...... __ ~O __ . __ ~.!'!Q ____ ~Q.....~ .. ___ !,!Q .... _ 
2,5-0ichloroehenol 100 PI?!:!!..... NO NO NO NO. NO NO' NO NO NO. __ !,!Q... __ 
3.4-0ichlorophenol 100 ppm NO NO NO NO .NO NO ._.!'!_O_ NO NO _!'!Q ___ _ 
2,3,4,5-Tetrachlorophenol 10 ppm NO NO NO NO NO NO NO 1-- NO NO r----NO 
2,3.4,6-Tetrachlorophenol 10ppm NO NO NO NO NO NO NO . NO ~ ___ !,!Q... __ _ 
1,2.4,5-Tetrachlorobenzene 100 ppm NO NO NO NO NO NO NO NO NO NO 

~=-- -----_ ...... 
1,2,3,5-Tetrachlorobenzene 100 ppm NO NO NO NO NO NO NO NO NO NO . -- . ----- .- . ---.... - .. 

Hexachlorophene _ 200 ppm NO NO NO NO NO~!2-- _ NO __ ...--!'!!2_. NO !'!!2 .... _ 
Benzo(a)pyrene 50 ppm NO NO NO NO NO. ~8-- .---..!'!!2.........._ NO NO _..!'!!2. __ 
Benzo(a)anthracene 50 ppm NO NO NO NO NO NO NO NO NO NO 
Chrysehe 50 ppm NO NO. NO NO -~O _=_.!'!_O_~~._~L-.~ __ .... -NQ~_~_ 
Oibenzo(a,h)anthracene 50 ppm NO NO NO NO NO NO NO NO NO NO -,--' . __ . _._-----_. 
Ideno(1,2,3-c,d)pyrene 50 ppm NO NO NO NO NO NO NO NO NO ___ . _NO ___ ·. 
Benzo(b)flouranthElne _ 50 epm NO NO NO NO NO NO NO _ NO NO ,,_,--_~O 

f
. TCOO . . 
2,3,7,8-Tetrachlorodibenzo-p-dioxin L1J[ppb NO -I NO._J NO ~O J-----..t:!!L......C.!:!Q.. __ ..I _NO =C_-::HQ~--:=C:NO_~~[=l'm:~."~ 1 



Times Beach Remediation Project 
Summary of PasstFailDelisting Treatment Residues 

Shenandoah St,ables (Site No. 23) 

I Limits I A0245 I A0246 I A0247 I A0248 J _AO.249 I A0254 I A0263 .~ I 
Melals Dale 01-Ocl-96 01-0ct-96 03-0ct-96 04-0ct_9±07:0CI-96 _ 10-0ct-96 24-0cl-96 .\-__ -=--~--,_ -"'--_-__ 

Chromium (Cr) 5.0 mgtl NA NA NA NA NA NA NA \ c--. 
Lead (Pb) 5.0 mgll NA ~I---' NA NA' -- NA -- NA .NA -. \ THIS AR 

------ --- \ INTENTlm .. ' __ 1-__ 
Semivolatile Organics \ BLANK , 

2.3.4-Trichlorophenol 100 ppm NO NO NO NO --'--'Nl)--- NO NO - - \ ---1 
2.4.5-Trichlorophenol 100 ppm NO . NO NO NO NO NO- NO \ ' 
2.4.6-TrichlorophenoI10 ppm NO NO NO NO ' NO NO NO 1\ / 
2.5-Dichlorophenol 100 ppm NO NO NO NO NO NO NO . \ / I 

3.4-0ichlorophenbl 100 ppm NO NO NO NO NO NO NO \ / I 

2:3.4.5-Tetrachlorophenol 10 ppm NO NO NO 'NO - .. NO- --1::1'0-- -N-O- _~ __ ~ ____ _ 
2.3.4.6-Tetrachlorophenol 10 ppm NO NO NO . NO NO NO NO 1\ - , 1--____ _ 

1.2.4.5-Tetrachlorobenzene 100 ppm NO NO NO _ NO . ~~. NO NO . ______ ~_~---.---.-. 
1.2.3.5-Tetrachlorobenzene 100 ppm NO NO NO NO NO NO NO 
Hexachlorophene 200 ppm NO' NO -NO-·-I----N-O- ---i\l-o-----r;rb NO --- -------
~.:.:.=:.:,::.;:..:..=J:..:..:..::.:..'-'--------_+_..::::::'-L.1:..:.:..:...-I----:-~-f------;..;;=--1--7":=--f____;_=_-1·-· ----------:.-:,---. -- - - 1--------

~~~~~~:~:::::ne ~m~ ~~ ~~ -~~ -~~ -- ~~ .~~~ j ~ .~. / ~-_~~~--~~~-:-~-
Ideno(1.2.3-c.d)pyrene 50 ppm NO NO. NO . NO~Q ___ !!Q. ___ .N~ __ . / __ .. _________ _ 
Benzo(b}flouranthene 50 ppm NO NO NO NO NO NO NO -+[ __ .L..... __ ---'-__ _\_-

I moo / 
1?~}.8-Tetrachlorodibenzo-p-dioxin 1.0 ppb NO NO I NO I NO' J uNO I NO' '/ _____ -'--



· _ Section VI 

- QuaJity Assurance Review -



QUALIry ASSURANCE REVIEW 

As required in Part I Section VIII of the Hazardous Waste Management Facility Permit 
(M00000335919) a written operating 'record of the Times Beach Facility has been developed and 
is maintained at the facility. A Quality Assurance review of the Shenandoah Stables Site has 
been completed verifying the accuracy and correct completion of all documentation and is 
incorporated into the operating record. . 



· Section VII 

- Manifest to Scale Ticket Cross Reference -



MANIFEST TO SCALE TICKET CROSS REFERENCE 

As required in Part I Section VIII of the Hazardous Waste Management Facility Permit 
(M00000335919) a written operating record of the Times Beach Facility has been developed 
and is maintained at the facility_ This record incl,udes copies of the EPA Manifests and the 
Times Beach generated Scale Tickets as listed in the attached summary_ 



Manlfest-·· ..... ···Scale- . 
... 

No. Ticket No 
23- 0 0 0 1 7443 
23- 0 0 0 2 7446 -
23- 0 0 0 3 7447 
23- 0 0 0 4 7450 
23- 0 0 0 5 7451 
23- 0 0 0 6 7452 -
23- 0 0-0 7 7453 
23- 0 -(f()"i3"" 7457 
23- 0 0 0 9 7458 
23- 0 0 1 0 7460 

'23- 0 0 1 1 - 7461 
23::-0'-012- - 7463. 
23- 0 0 1 3 7465 -
23- 0 0 1 4 7466 
-23- 0 0 1 5 7471 
23~· o· 0- r' if ·---'·-··-7472 

23:0 017 --'74m 
23- 0 0 1 8 7477 

'23=-0- 0 1 9 7479 
23~ 0 0 2 0 7483 
23- 0 0 2 1 7481 
23- 0 0 2 2 7488 

-
23- 0 0 2 3 7489 
23- 0 0 2 4 7494 
23- 0 0 2 5 7497 
-23~-·0-0-2- ·~r ---7498 
.. 
23- 0 0 2 7 75041 
23- 0 0 2 8 7507 .. 
23- 0 0 2 9 7509 
23- 0 0 3 0 7512 -
23- 0 0 3 1 7515 
23- 0 0 3 2 7518 
23~-OO33 7520 
-23::00-34- 7521 
23:-0-0 3 5 7525 
23- 0 0 3 6 7530 
23- 0 0 3 7 7528 
23:-0-0-38 ---'7532 
23- 0 0 3 9 7536 
23~· O·-O-ir 0 ---7538 

. . .- --.---

Eastern Missouri Dioxin Sites 
Times Beach Remediation Project 

Manifest/Scale Ticket Index 

Shenandoah Stables (Site No. 23) 

Manifest· -.-.. --- ·---Scale .. -. -Manifesi .. 
.-

No. Ticket No No. 
23-0 0 4 1 7539 23- 0,0 8 1 
23- 0 0 4 2 7540 23~ 0 0 8 2 
23- 0 0 4 3 7541 23- 0 0 8 3 
23- 0 0 4 4 7542 23- 0 0 8 4 
23- 0 0 4 5 7543 23- 0 0 8 5 
23- 0 0 4 6 75451 23- 0 0 8 6 
23~0047 7544 23- 0 0 8 7 
23- 0 0 4 8 7546 23- 0 0 8 8 
23- 0 0 4 9 7547! 23- 0 0 8 9 
23- 0 0 5 0 7548' 23- 0 0 9 0 
23- o-erST --7551! 

23- 0-052 
1--._-_._" 

7553 
23- 0 0-91-
23--0092' 

23- 0 0 5 3 7554 23--0 0-93-

-E:-~~~~- . 7555! 
23- 0 0 5 5 --7556· 

23- 0 0-94 
·23- C)""O-g--S 

2:3::-·0-·0-sir '----7557 23~-O··0·· 9,6 
23- 0 0 5 7 7558 23- 0 0 9 T .-
23- 0 0 5 8 7559 23- 0 0 9 8 
23- 0 0 5 9 7560 23- 0 0 9 9 
23- 0 0 6 0 7561 23- 0 1 0 0 
23- 0 0 6 1 7562 23- 0 1 0 1 
23- 0 0 6 2 7563 23- 0 1 0 2 
23- 0 0 6 3 7564 23- 0 1 0 3 
23- 0 0 6 4 7565 23- 0 1 0 4-
23- 0 0 6 5 7566 23--0-1 oK· 
23-00-6-6- --7568 23- -. 0 'To-i3" 

-
23- 0 0 6 7 7569 23- 0 1 0 7 
23- 0 0 6 8 7570 23- 01 0 8 
23- 0 0 6 9 7571 23=' 0 1 0 9 

-
23- 0 0 7 0 7573 23- 0 1 1 0 
23- 0 0 7 1 7574 23- 0 1 1 1 
23- 0 0 7 2 7575 23- 0 1 1 2 
23- 0 0 73 7576 23- 0 1 1 3 
23- 0 0 7 4 7577 23- 0 1 1 4 
23- 0' 0 7 5 - --7578' . 23-~Or;1-5 

-
23- 0 0 7 6 7579 23- 0 1 1 6 
23- 0 0 7 7 7580 23- 0 1 1 7 
23- 0 0 7 8 -7581 ·23=-oTrlf 
23- 0 0 7 9 7583 

23- oo-so- i--- .----
7582 

23- 0 1 1 9 
23- -0-12-0 

.- --_ ... _. _ .. -- -. -_. . ... _.. --- - _ ....... _ ... -. -.-., . 

·-scaie Manifesf ·scaiEi - Manifest" , Scals· . 
Ticket No 

7584 
No. -- _Ticke~~ 

23--0- 1 2 1- 7630 
No, . Ticket No . 

23- 01 6'T --7696 
7585 23- 0 1 2-2 7632 23- 0 1 6-2 ·-~697 
7586 23- 0 1 2 3 7633 23- 0 1 ·ff·3 -·-··'7699 

7588 23- 0 1 2 4 7634 23- 0 1 6 4 7700 
7590 
7591 

23- 0 1 2 5 7636 
23- 0 1 2 6 7638 

23- 0 1 6 5 7702 r.::,--.-.. - ---7705 23- 0 1 6 6 
7592 23-0127" 7639 ·-23c 0 1 6-7 -·--··~:i707 

7593 
7600 
7594 
7595 

--7596 
7597 

~7598 
._- 7601 

23- 0 1 2 8 764t 23- 0 1 2 9 

==~~~~ ~.--.--- .. 

23- 0 1 3 0 
· 23- 0 --1:"Y1 

~. ~iitl · 23=O-r3--2 
23=-0-13--3-

"23::-0134 
----I-

·---~~~KI 23- 0 1-3'-5-

23-(fl-6-S·· ·--'7708 
23- 0 1 6 9 ------7710 

23- 0 1 7 0- -··--'771"2" 
-23- 0 1 7'1 - - ·~-7j131 

23-01"7"2 ··-7715! 
. 23--0-17"3· - --.- '771 j' 
·23::-0174 '-·-77201 
-23-'"01--j-5· '---·-7'721 

- -. --7602 23:-01"":3 6 ...... 7653 23~· 0' 17 6 7723 
---roD3 23=-0137- ---765(5"1 ·23--01--"]"' 7 . .... ·'·-7725 

76.04 23" 0 1 3 8 7657 2~0 1 7 8 -'- '--7727-

7606 23- 0 1 3 9 7659 23- 0 1 7 9 --7730 
7907 23- 0 1 4 0 7660 23- 0 1 8 0 7731 
7608 
7609 

23- 0 1 4 1: 7661 
23- 0 1 4 2 7663 

23- o18-T ---7733-
23- 0 1 8 2- t-·--:-Y734 

7610 
r---76ff 

23- 0 1 4-"3 ---7665 
23- 0 1 4 4 -7666 

23- OT8-'3' .. ··_·-·-7736 
23-018-4- -.- -7738 

I-~-. ---~ 

7612 . 23=-0-1-4-g- ·-·_--7667 23~·· iTT· 85 7740 
--'-7613 · 23--0-r"4- 6 ...... 7669 23~0 1 8 6 7741 

7614 23- 0 1 4"-7 --ron) 23=--0-'1" -8--7 ... - ·-7743 

7615 23- 0 1 4 8 7672 23- 0 1 88· --···----77 44 

7618 23- 0 1 4'9 
_.-.-_ .. 

7674 23- 0 1 89- --·-·-7746 

7616 
1-=:-------
23- 0 1 5 0 - 7676' -23- 0·-r9·0· .. ~"7747 

7619 
7620 

-23- 0 1 5 1- -----, 
7677 

'23-lJ1" 52 --7678' 
·-23- 0 1 9 r· .. ·'7760-
23-0r-9-2- -.. - --7763-

7621 23- 01-5'3 ---7680' -23-'"0-:;--·'9 3- . . -7765 
--7622 23- Or-5-'4 --7682 2:3=-o-r 9 4 7767 
--7623 ._------- - - .. - •• __ ._._. ____ I 

23- 0 1, 5. 5 7685 23=·O·-r9 5 . 7769 
7624 
7626 

23- 0 1 5 -6 7687 
23- 0 1 -57" --76891 

23=-019· 6' - -7771 
23::-'01-·9 7 - . ·'·7772 

--7628 
7629 

---i631 
---- ----... 

23=0·1··5 8 ... ·····--76~H . 
r.:::----.-. 

·~~-····;~~~I 23- 0 1 5 9 
'23--0-r £3 0 

23= 019 8 7774 
23:-0-r-9-·9 ... 

7776 
23~ 02 5 0 7779 



Manifest Scale 
No. Ticket No 

23- 0 2 0 1 7780 
23:-0rO'-2 -'--'-7782 

23~ 0 2 0 3 7784· 
23- 0 2 0 4 7787· 
23- 0 2 0 5 7789 
23- 0 2 0 6 7790! 
23- 0 2 0 7 7791! 
23- 0 2 0 8 7792 
23- 0 2 0 9 . 7794 
23- O' 2 1 0 7796 
23- 0 2 1 1 77991 
23- 0 2 1 2 7802· 
23- 0 2 1 3 7804 
23-0214 7806 
23- 0 2 1 5 7807 
23- 0 2 1 6 7808 
23- 0 2 1 7 7810 
'23-0218 --7812 
23- 0 2 1 9 7814 
23- 0 2 2 O. 7815 
23- 0 2 2 1 .7819 
23- 0 2 2 2 7818 
23- 0 2 2 3 7825 
23~ 0 2 2 4 7822 
23:"'0 "2-2- 5 ------7824 

23- 0 2 2 6 7826 
23- 0 2 2 7 7828 
23- 0 2 2 8 7830 
23- 0 2 2 9 7831 
23~ 0 2 3 0 7836 
23- 0 2 3 1 7838 
23::--0232 1-7840 
-23- -0- 2 3 3 7841 
23- 0 2 3 4 7844 -
23- 0 2 3 5 7860 
23- 0 2 3 6 7847 
23- 0 2 3.7 7849 
23- 0 2 3 8 7851 
23- 0 2 3 9 7852 
23::'0240 7855 ._--_._--

Eastern Missouri Dioxin Sites 
Times Beach Remediation Project 

ManifesUScale Ticket 'Index 

Shenandoah Stables (Site No. 23) 

Manifest Scale Manifest --.' -'-'Scare--
No. Ticket No No. -Ticket No ----- .------

23- 0 2 4 1 7856 
-23::-'0"'2 -42- -.- -- '7859· 

--_._---
23- 0 2 4 3 7861 
23- 0 2 4 4 7863 
23- 0 2 4 5 7865 '\. 
23- 0 2 4 6 78671 s. 
23- 0 2 4 7 7871 
23- 0 2 4 8 7872 t--o----q-
23- 0 2 4 9 7874 ~ 
23- 0 2 5 0 7877 '\. 
23- 0 2 5 1 7878. '\. 
23- 0 2 5 2 7880 '\. 
23- 0 2-5 3. 7883 
23- 0 2 5 ( ---:---7882 
23- 0 2 5 5 7886 
23- 0 2 5 6 7888 

t-----.. -.\-.- -'---

23- 0 2' 5 7 7890 
23-0-2"5"-'8 '--7892 
23- 02 5 9 7895 
23- 0 2 6 0 7898 
23-0 2 6 1 7900 
23- 0 2 6 2 7903 
23- 0 2 6 3 7904 
23- 0 2 6 4 7906 

'23-'O-'rs 5 "-"-7908 
23- 0 2 6 6 7912 
23 .. 0 2 6 7 7913 
23- 0 2 6 8 7916 

----iT--Manifest.. Scal~ 
No. Ticket No 

I------.--j----

Manifest ----. --Scare-' 
~----- Ticket No 

--------. 

1/ 

f---_-.. =-~~\----,---. 
L 

-------'-~---3' 
"-~ __ L ____ =J ___ . ___ .. __ ._ .. _ ... 

THIS AREA 
INTENTIONALLY ----.-------- '---.--

BLANK ~=:. ~':'.::~==-- .~.~~~.~~~~~ 
..... _ ...... _. 

-_. __ .. __ .-
f----.. --.... -.- -.- ,------.. 

23- 0 2 6 9 7918 
23- 0 2 7 0 7919 
23- 0 2 7 1 7921 
23- 0 2 7 '2- 7925 
23- 0 2 7-'3' 7928 

,1 ...... __ J=~I ~-·-·--l----· ,- .~ t~::---· .---- ""---
23-0 2 7 4 7929 / 
23- 0 2 7 5 7930 L 
23- 0 2 7 6 7932 / 
23- 0 2 7 7 8034 7 
23- 0 2 7 8 8202 / 
23- 0 2 7 9 8441 

. - - -
/ 

17 ___ .. t ___ 1 

1-------_ .... -.-.----

r=---'-'~"-I'-'--­
_.-!----

1------.+---------1 

f-----.~=t -----l 
1--
L...--. ___ . __ .,.". . .0 •••• _._. ____ •• 

1---' • "---'" -.---.. 

.. --~-.-.. --
.f----..... -...... -!.. -- .----

~~~~~-:.~.~.~=~ .. =~. ~-=----= 
_. - . .. 

.- -, ... - . . .. .." .... 



Appendix.2 

Site Progress Reports 
Shenandoah Stables Site 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
SITE PROGRESS REPORT 

I. HEADING 

Date: August 30, 1996 

Subject: Shenandoah Stables Site 
Moscow Mills, Missouri 

From: 

To: 

Report#: 

Ken Rapplean, OSC 
U.S. EPA, Region 7 

Paul Nadeau, Director (5203G) 
Regions 517 Accelerated Response Center 

1 

. II. BACKGROUND 

Site No.:, 
Delivery Order No.: 
Response Authority: 
NPL Status: 
State Notification: 
Remedial Action Status: 

Start Date 

III. SITE INFORMATION 

40 
7001-0004 
CERCLA 
On NPL 
MDNR notified 
ROD: July 28, 1988 
ROD: Sep. 28,1990 
August 26, 1996 

. The Shenandoah Stables Site is located in a rural area along U.S. Highway 61 near 
Moscow Mills, Lincoln County, Missouri, approximately 45 miles northwest ofSt. Louis, 
Missouri. Shenandoah Stables lies in the west Yz, northeast 114 of section 17, township 48N, 

. range IE of the Troy 7.5 minute USGS quadrangle. The property lies on the upper flood plain 
terrace of Crooked Creek in a primarily agricultural area. There are a number of single family 
residences, a livestock operation, and other small businesses on approximately 5 to 10 acre 
parcels around the facility. The predominant land use is pasture land which is primarily 
vegetated with fescue. 

The Site contains a horse arena building; the area inside the arena was sprayed with 
dioxin.,.conuiminated waste oil on May 26, 1971, for dust control purposes. The contamination 
was spread by human and animal traffic to areas outside the arena building. In addition, the 



owner at that time removed some of the contaminated soil which was placed in a slough area 
. outside the bUilding. . 

The initial sampling effort was conducted in May 1982 and confirmed the presence of 
dioxin at this. Site. Since that 'time, a total of four site investigations have been conducted by the 
EPA and one by the u.s. Fish and Wildlife Service (USFWS). These investigations detected 
exterior contamination of the facility by dioxin at levels greater than 1750 parts per billion (Ppb). 
Dioxin contamination had spread from the original sprayed area to adjoining portions of the , 
enclosed facility and to outside areas. Sampling and analysis confIrme:d contamination of 
approximately 8600 square yards of interior and exterior site areas. In addition, the USFWS 
sampling identified dioxin contamination in area wildlife as high as 46 picograms/gram . 

.. The 1988 Record of Decision (ROD) selected a remedial action involving excavation and 
interim onsite storage of dioxin-contaminated soils exceeding health-based levels recommended 
by federal and state health agencies. Excavation continued until a residuitl concentration of one 
part per billion (Ppb) was reached in areas outside the arena and until a residual concentration of 
five to ten ppb was reache:dat ~ depth greater than two feet in the arena and slough areas. During 
this remedial action, decontamination of the arena building 'MaS performed to mmed health agency 
recommendations. ImplementmoJl] of tms remedial action waS completed in May 1989. 

The ROD for the Final Management of Dioxin Contaminated Soil was issued by EPA on 
September 28, 1990. the ROD selected a fmal remedy for the contaminated materials in storage 

. at the Shenandoah Site as thermal treatment at 'the Times Bea~h Incinerator and stated that the 
material stored at the Shenandoah Stable Site would be transported to Times Beach and the site 
restored after all. dioxin-contaminated material has been removed. 

IV. RESPONSE INFORMATION 

A. Situation 

Current Situation 

The Shenandoah Stables Site is currently being used by the present owners for the 
boarding, training and sale of horses and for staging rodeos. 

B. Planned Remedial Activities 

The bags containing the dioxin-contaminated material will be placed directly into 
end-dump trailers and hauled to the incinerator at Times Beach. Details concerning the route and 
truck specifications are found in the Engineering Evaluation/Cost Analysis (EE/CA) for the st. 

, Louis area dioxin sites issued by EPA on July 21,1995. The transportation will be carried, out 
consistent with the EE/CA. 

2, 



"Additional verification sampling has shown that two 14' x 14' grids need to be excavated 
for transportation to the Times Beach Site. Verification sampling will be completed during the 
excavation period. Transportation of excavated soils will be completed by placing the material 
directly into end-dump trailers and hauling it to the incinerator at Times Beach. 

The 1990 ROD for the Site states that dioxin-contaminated soil and other materials will 
" be thermally destroyed at an incineration facility at Times Beach. After the dioxin-contaminated 
material is transported to Times Beach, it will be thermally treated in accordance with both the' 
1990 ROD for this Site and 1988 ROD for the Times Beach and MinkerlStoutIRomaine Creek 
sites. 

A limited restoration of the site such as grading of roadways , fencing, etc., and any 
repairs to the storage buildings that occurred during the removal of the bags will be completed. 
The restoration of the excavated areas will be completed by placing clean backfill onto those 
areas. The storage buildings will be sampled "after all materials are removed and transported to 
the Times Beach incinerator. Any Duilding or portion of building that has dioxin contamination " 
above health-based levels wiil be cleaned until resampling shows the areas are at acceptable 
levels. 

The following description of site activities will refer to the three storage buildings as 
such: Building I is the north building of the two buildings located on the east side of the site. 
Building 2 is the south of those two buildings. Building 3 is located just west of the northwest 

" comer of the arena building. 

C. Remedial Activities . 

On August 23, 1996, I met with the Earth Tech (Dioxin Excavation and 
Transportation Contractor) response manager at the site to discuss schedule, site restrictions and 
health and safety issues. One piece of equipment was delivered to the site and then both of us 
went to the Bristql Steel removal site to observe bag removal technique(s). I retu:i:ned to Kansas 
City that evening. " 

On Monday, August 26, 1996, I returned to the site and the removal of bags from 
buildings 1 and 2 was started. The following is a list of the number of bags and their weights by 
day that were removed from the 'buildings and placed onto the trucks for delivery to the Tinies 
Beach incinerator: 

3 

\ '" 



Date Bags Weight (tons) 

August 26 116 271.34 
August 27 114 264.37 
August 28 118 316.22 
August 29 219 588.65 
August 30 132 365.37 

Total:' 699 1,805.95 

On Friday, August 30, I returned to Kansas City. 

V. COST INFORMATION 

The following Remedial Action costs are only estimates and may not include all costs 
associated with the action: 

Response contractor costs: 
START contractor costs: 
Extramural costs: 
Intramural costs: 

TOTAL: 

cc: , Dennis Grams, P.E., RGAD 
A wilda Fuentes, 5203G 
Michael J. Sanderson, SUPR 
Ken Buchholz, EFLR " 
Hattie Thomas, OEP 

4 

$ 38,072 
$ 3,000 
$ 2,025 
$ 4,725 

$ 47,822 

Gary Behrns"MDNR 
Jan Lambert, OEP 
Martha Stemcamp, CNSL 
Denise Jordan-Izaguirre, ATSDR 
Bob Feild, MOKS 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
SITE PROGRESS REPORT 

I. HEADING 

Date: September 7, 1996 

Subject: Shenandoah Stables Site 
Moscow Mills, Missouri 

From: 

To: 

Report#: 

Ken Rapplean,OSC . 
U.S. EPA, Region 7 

Paul Nadeau, Director (S203G) 
Regions SI7 Accelerated Response Center 

2 

II. BACKGROUND 

Site No.: ' 
Delivery Order No.: 
Response ,Authority: 
NPL Status: 
State Notification: 
Remedial Action Status: 

Start Date 

TIL SITE INFORMATION 

40 
7001-0004 
CERCLA, 
On NPL 
MDNR notified 
ROD: July 28, 1988 
ROD: Sep.·28, '1990 
August 26, 1996' 

The Shenandoah Stables Site is located in a rural area along U.S. Highway 61 near 
Moscow Mills, Lincoln ~ounty, Missouri, approximately 45 miles northwest of St. Louis, 
Missouri. Shenandoah Stables lies in the west Yz, northeast 114 of section 17, township 48N, 
range IB of the Troy 7.S minute USGS quadrangle. The property lies on ,the upper flood plain 
terrace of Crooked Creek in a primarily agricultural area. There are a number of single family 
residences, a livestock operation and other small businesses on approximately.S to 10 acre 
parcels around the facility. The predominant land use is pasture iand which is primarily 
vegetated with fescue. 

The Site contains a hotse~arena building; the area inside the arena was sprayed with 
dioxi,n-contaminated waste oil on May 26, 1971, for dust control purposes. The contamination 
was spread by human and animal traffic to areas outside the arena building. In addition, the 



owner at that time removed some of the contaminated soil which was placed in a slough area 
outside the building. 

The initial sampling effort was conducted in May 1982 and confIrmed the presence of 
dioxin at this Site. Since that time, a total of four site investigations have been conducted by the 
EPA and one by the U.S. Fish and Wildlife Service (USFWS). These investigations ~etected 
exterior contamination of the facility by dioxin at levels greater than 1750 parts per billion (ppb). 
Dioxin contamination had spread from the original sprayed area to adjoining portions of the 
enclosed facility and to outside areas. Sampling and analysis confIrmed contamination of 

. approxipJ.ately 8600 square yards of interior and exterior site areas. In· addition, the USFWS 
sampling identifIed dioxin contamination in area wildlife as high as 46 picograms/gram. 

The 1988 Record of Decision (ROD) selected.a remedial action involving excavation and 
interim olll!Site storage of dioxin-contaminated soils exceeding health-based levels recommended 
by Federal and State health Agencies. Excavation continued until a residual concentration of one 
part per billion (ppb) was reached in areas outside the arena and until a residual concentration of 
fIve to ten ppb was reached at a depth greater than two feet in the arena and slough areas. During 
this remedial action, decontamination of the arena building was performed to meet health agency 
recommendations. Implemen~tion of this remedial action was completed in May 1989. 

The ROD for th~ Final Management of Dioxin Contaminated Soil was issued by EPA on 
September 28, 1990. The ROD selected a fmal remedy for the contaminated materials in storage 
at the Shenandoah Site as thennal treatment at the Times Beach Incinerator and stated that the 
material stored at the Shenandoah Stable site would be transported to Times Beach and the site 
restored after all dioxin-contaminated material has been removed. 

IV. . RESPONSE INFORMATION 

A. Situation 

Current Situation 

The Shenaridoah Stables Site is currently being used by the present owners for the 
boarding, training and sale of horses and for staging rodeos. 

B. Planned Remedial Activities 

The bags containing the dioxin-contaminated material will be placed directly into 
end-dump trailers and hauled to the incinerator at Times Beach. Details concerning the route and 
truck specifIcations are found in the Engineering Evaluation/Cost Analysis (EE/CA) for the 
St. Louis area dioxin sites issued by EPA on July 21, 1995. The transportation will be carried 
out consistent with the EE/CA .. 
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Additional verification sampling has shown that two 14' x 14' grids need to be excavated 
for transportation to the Times Beach Site. Verification sampling will be completed during the 
excavation period. Transportation of excavated soils will be completed by placing the material 
directly into end-dump trailers and hauling it to the incinerator at Times Beach. 

The 1990 ROD for the Site states that dioxin-contaminated soil and other materials will 
be thermally destroyed at an incineration facility at Times Beach. After the dioxin contaminated 
material is transported to Times Beach, it will be thermally treated in accordance with both the 
1990 ROD for -this Site and 1988 ROD for the Times Beach and Minker/Stout/Romaine Creek 
sites. 

A limited restoration of the site such as grading of roadways, fencing, etc., and any 
repairs to the storage buildings that occurred during the removal of the bags will be completed~ 
The restoration of the excavated areas will be completed by placing clean backfill onto those 
areas. The storage buildings will be sampled after all matenals are removed and transported to 
the Times Beach incinerator. Any building or portion of building that has dioxin contamination 
above health-based levels will be cleaned until resampling shows the areas are at acceptable 
levels. 

The following description of site activities will refer to the three storage buildings as 
such: Building 1 is the north building of the two buildings located on the east side of the site. 
Building 2 is the south of those two buildings. Building 3 is located just west of the northwest 
comer of the arena building. 

C. Remedial Activities 

On Monday, September 2, 1996, I traveled to the site. No on site work was completed 
due to the holiday. . 

On Tuesday, September 3, 1996, Doug Halewood was on site for Earth Tech as response 
manager. Removal of bags from Buildings 1 and 2 continued. I informed the response mailager 
that air monitoring outside Building 1 meastired 3.01 nanograms/cubic meter last week and that 
the building needed to be swept by personnel with respirators in order to keep the dust to a 
minimum. 

On Wednesday, September 4, 1996, two light banks were moved onto the site to aid in 
early moming work. 

On Thursday, September 5, 1996, approxiinately 250 tons of crushed rock was received 
to build an access road to Building 3. This information was -transmitted to Phyllis Ayers in 
EPA Contracts. 

On Friday, September 6, 1996, EPA Contracts approved Earth Tech for the additional 

3 



line item to the contract for placement of the crushed rock for the road into Building 3. 

On Saturday, ~eptember 7, 1996, the Earth Tech response manager drove the boom truck 
out of the site to cool down the radiator at an outside water spigot at the southeast cpmer of the 
arena. 'Chris Skiles of ATI was on site and observed the incident. I sampled the area to 
determine if any contamination was transported and deposited in that area. All bags are now out 
of both Buildings 1 and 2. The response contractor will decontaminate the tracks' of the backhoe 
and boom truck in order to move to Building 3. Cleaning and sweeping on Building 1 was 
worked on., I returned to Kansas City in ,the evening. 

The following is a list of the number of bags and their weights by day that were removed 
from the buildings and placed onto the trucks for delivery to the'Times Beach incinerator: 

Date Bags Weight (tons) 

September '3 217 ' 585.11 
September 4 208 541.14 
SeptemberS 207 534.53 
September 6 224 604.63 
September 7 129 323.26 

Subtotal: 985 2,588.67 . 

Total for project: 1684 4,394.70 ' 

v. COST INFORMATION 

The following Remedial Action costs are only estimates and may not include all costs 
associated with the action: 

cc: 

Response co~tractor costs: 
START contractor costs: 
Extramural costs: 
Intramural costs: 

TOTAL: 

Dennis Grams~ P .E., ROAD 
Awilda Fuentes, 52030 
Michael J. Sanderson, SUPR 
Ken Buchholz, EFLR 
Hattie Thomas, OEP 

4 

$ 92,645 
$ 5,500 
$ 4,200 
$ 9,800 

'$1-12,145 

Oary Behrns, MDNR 
Jan ~ambert, OEP 
Martha Steincamp, CNSL 
Denise Jordan-Izaguirre, ATSDR 
Bob Feild, MOKS 
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U. S. ENVIRONMENTAL ,PROTECTION AGENCY 
SITE PROGRESS REPORT 

HEADING 

Date: September 13, 1996 

Subject: Sheriandoah Stables Site 
Moscow Mills, Missouri 

From: 

To: 

Report#: 

Ken Rapplean, OSC 
U,S. EPA, Region 7 

Paul Nadeau, Director (5203G) 
Regions 517 Accelerated Resporise Center 
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BACKGROUND 

Site No.: 
Delivery Order No.: 
Response Authority: 
NPL Status: 
State Notification: 
Remedial Action Status: 

start Date 

SITE INFORMATION 

40 
7001-0004 
CERCLA 
On NPL 
MDNR notified 
ROD: July 28,1988 
ROD: Sept. 28,1990 
August 26, 1996 

, The Shenandoah Stables Site is located in a rural area along U.S. Highway 61 near 
Moscow Mills, Lincoln County, Missouri, approximately 45 miles northwest of St. Louis, 
Missouri. Shenandoah Stables lies in the west Yz, northeast 114 of section 17, township 48N, 
range IE of the Troy 7.5 minute USGS quadrangle. The property lies on the upper flood plain 
terrace of Crooked Creek in a primarily agricultural area. There are a number of single family 
residences, a livestock operation and other small businesses on approXimately 5 to 10 'acre . 
parcels around the facility. The predominant land use is pasture land which is primarily 
vegetated with fescue. ' 

The Site contains a horse arena building; the area inside the arena was sprayed with 
dioxin-contaminated waste oil on May 26, 1971, for dust control purposes. The contamination 
was spread by human and aninial traffic to areas outside the arena building. In addition, the 



t' 

owner at that time removed some of the contaminated soil which was placed in a slough area 
outside the building. 

, The initial sampling effort was conducted in May 1982 and confIrmed the presence of 
dioxin at this Site. Since that time, a total of four site investigations have been conducted by the 
EPA and one by the U.S. Fish and Wildlife Service (USFWS). These investigations detected 
exterior contamination of the facility by dioxin at levels greater than 1750 parts per billion (Ppb). 
Dioxin contamination had spread from the original sprayed area to adjoining portions of the 
enclosed facility and to outside areas. Sampling and analysis confIrm.~d contamination of 
approximately 8600 square yards of interior and exterior site areas. In addition, the USFWS 
sampling identified dioxin contamination in area wildlife as high as 46 picograms/gram. 

The 1988 Record of Decision (ROD) selected a remedial actiop. involving excavation and 
interim onsite storage of dioxin-contaminated soils exceeding health-based levels recommended 
by federal and state h~alth agencies. Excavation continued, until a residual concentration of one 
part per billion, (Ppb) was reached in areas outside the arena and until a residual concentration of 
five to ten ppb was reached at a depth greater than two feet in the arena and slough areas. During 
. this remedial action, decontamination of the arena building was performed to meet health agency 
recommendations. Implementation of this Iemedial action was completed in May 1989. 

The ROD for the Final Management of Dioxin contaminated Soil was issued by EPA on 
September 28, 1990. The ROD selected a final remedy for the contaminated materials in storage 
at the Shenandoah Site as thermal treatment at the Times BeachIncinerator and stated that the 
material stored at the Shenandoah Stable $ite would be transported to Times Beach and the site 
restored after all dioxin-contaminated material has been'removed. 

IV. RESPONSE INFORMATION 

A. Situation 

Current Situation 

The Shenandoah Stables Site is currently being used by the present owners for the 
boarding, training and sale of horses and for staging rodeos. ' 

B. Planned Remedial Activities 

The bags containing the dioxin-contaminated material will be placed directly into 
end-dump trailers and hauled to the incinerator at Times Beach. Details concerning the route and 
truck specifications are found in the Engineering Evaluation/Cost Analysis (EE/CA) for the 
St. Louis area dioxin sites issued by EPA on July 21, 1995. The transportation will be carried 
out consistent with the EE/CA. 
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Additional verification sampling has shown that two 14' x 14' grids need to be excavated· 
for transportation to the Times Beach Site. Verification sampling will be completed during the 
excavation period. Transportation of excavated soils will be completed by placing the material 
directly into end-dump trailers and hauling it to the incinerator at Times Beach .. 

The 1990 ROD for the Site·states that dioxin-contaminated soil and other materials will 
be thermally destroyed at an incineration facility at Times Beach. After the dioxin-contaminated 
material is transported to Times Beach, it will be thermally treated in accordance with both the 
·1990 ROD for this Site and 1988 ROD for the Times Beach and MinkerlStoutfRomaine Creek 
sites. 

A limited restoration of the site such as grading of roadways, fencing, etc., and any 
repairs to the storage buildings that occurred during the removal of the bags will be completed. 
The restoration of the excavated areas will be completed by placing clean backfill onto those 
areas. The storage buildings wilJ be sampled after all materials are removed and transported to 
the Times Beach incinerator. Any building or portiOn ofbuildjng that has dioxin contamination 
above health-based levels will be cleaned until resampling shows that the areas are at acceptable 
levels. . 

The following description of site activities will refer to the three storage buildings as 
such: Building 1 is the north building of the two buildings located on the east side of the site. 
Building 2 is the south of those two buildings. Bu.ilding 3is located just west of the northwest 
corner of the arena building. . 

C. Remedial Activities 

On Monday, September 9, 1996, I traveled to the site area. The access road to Building 3 
had enough crushed rock placed to start loading trucks by 10: 15am. Buildings 1 and 2 were 
being swept by Earth Tech personnel in level 3 protective gear. 

On Tuesday, September 10, 1996, loading of bags from Building 3 continued. I picked 
up the· EPA drill rig from Times Beach after the last truck had left the site, and parked it at the 
site. The drill rig was used to sample grids adjacent to areas to be excavated to determine the 
extent of excavation. 

On Wednesday, September 11, 1996, loading of bags from Building 3 continued. The air 
monitor at building 3 had been switched off at about 9:30 p.m last night. The sample was 
invalid and a new one started. Kim Robertson the START contractor left site. Joe Parrish will 
help sample tomorrow. 

On-Thursday, September 12, 1996, all bags had been removed from Building 3 and the 
last trUck was shipped at 5:30 p.m. Equipment will be decontaminated tomorrow and some will 
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be sent to Quail Run .. Three grids· wer~ sampled with the drill rig. Joe Parrish, the START 
contractor, helped sample. The two areas will be excavated next Monday. 

On Friday, September 13, 1996, Earth Tech decontaminated the loadall and forklift and 
they were picked up to be taken to Quail Run. Hand digging around grids 191 and 208 was done 
to locate the buried telephone cable. The samples taken at the southeast comer of the arena 
where the loadall had been taken to cool off the radiator last week were non-detect. START . 
contractor sampled Buildings 1 and 2 and took a Wipe sample from the backhoe. I returned to . 
Kansas City in the afternoon. . 

The following is a list of the number of bags and their weights by day that were removed 
from the buildings and placed onto the trucks for delivery to the Times Beach incinerator: ' 

Date Bags Weight (tons) 

September 9 . 200 390.85 
September 10 273 596.10 
September 11 255 529.13 
September 12 221 506.93 

Subtotal: 949 2,023.01 

Total for project: 2633 6,418.02 

·V. COST INFORMATION 

The following Remedial1 Action costs are only estimates and may not include all costs 
associated with me action: 

cc: 

Response contractor costs: 
START contractor costs: 
Extrammal costs: 
Intramural costs: 

TOTAL: 

Dennis Grams, P .E., ROAD 
Awilda Fuentes, 52030 
Michael J. Sanderson, SUPR 
Ken Buchholz, EFLR 
Hattie Thomas, OEP 

4 

$135;292 
$ 8,000 
$ 6,315 
$ 14,735 

$164,342 

Oary Behrns, MDNR 
Jan Lambert, OEP 
Martha SteinGamp, CNSL 
Denise Jordan-Izaguirre, ATSDR 
Bob Feild, MOKS 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
SITE PROGRESS REPORT 

I. HEADING 

Date: September 21,1996 

Subject: Shenandoah Stables Site 
Moscow Mills, Missouri 

From: Ken Rapplean, OSC 
U.S. EPA, Region 7 

To: Paul Nadeau, Director (5203G) 
Regions 5/7 Accelerated Response Center 

Report #: 4 

II. BACKGROUND 

Site No.:· 
Delivery Order Nos.: 

Response Authority: 
NPL Status: . 
State Notification: 
Remedial Action Status:. 

Start Date 

III. SITE INFORMATION 

(Reidel) 

,40 
7001-0004 
0035-07-134 
CERCLA 
On NPL 
MDNRnotified 
ROD: July 28, 1988 
ROD: Sept. 28, 1990 
August 26, 1996 

The Shenandoah Stables Site is located in a rural area along U.S. Highway 61 near 
Moscow Mills, Lincoln County, Missouri, approximately 45 miles northwest ofSt. Louis, 
Missouri. Shenandoah Stables lies in the west Y2, northeast 114 of section 17, township 48N, 
range IE of the Troy 7.5 minllte USGS quadrangle. The property lies on the upper flood plain 
terrace of Crooked Creek in a primarily agricultural area. There are a number of single family 
. residences, a livestock operation and other small businesses on approximately 5 to 10 acre 
parcels around the facility. The predominant land use is pasture land which is primarily 
vegetated with fescue. 

The Site contains a horse arena building; the area inside the arena was sprayed with 
dioxin-contaminated waste oil on May 26,1971, for dust control purposes. The contamination 
was. spread by human and animal traffic to areas outside the arena building. In addition~ the 



owner at that time removed some of the contaminated soil which was placed in a slough area 
outside the building. 

The initial sampling effort was conducted in May 1982 and confrrmed the presence of 
dioxin at this Site. Since that time, a total of four site investigations have been conducted by the 

. . 

EPA and one by the U.S. Fish and Wildlife Service (USFWS). These investigations detected 
exterior contamination of the fl;lcility by dioxin at levels greater than 1750 parts per billion (Ppb). 
Dioxin contamination had spread from the original sprayed areato adjoining portions of the 
enclosed facility and to outside areas. Sampling and analysis confirmed contamination of 
approximately 8600 square yards ofinterlor and exterior site areas. In'addition, the USFWS 
sampling identified dioxin contamination in area wildlife as high as 46 picograms/gram. 

The 1988 Record of Decision (ROD) selected a remedial action involving excavation and 
interim onsite storage of dioxin-contaminated soils exceeding health-based levels recommended 
by federal and state health agencies. Excavation continued until a residual 'concentration of one ' 
part per billion (Ppb) was reached in areas outside the arena and until a residual concentration of 
five to, ten' ppb was reached at a depth greater than two feet in the arena and slough areas. During 
this remedial actio~ decontamination of the arena building was performed to meet health agency 
recommendations. Implementation of this remedial action was completed in May 1989. 

The ROD for the Final Management of Dioxin Contaminated Soil was issued by EPA on 
September 28, 1990. The ROD selected a flnai remedy for the contaminated materials' in storage 
at the Shenandoah Site as thermal treatment at the Titnes Beach Incinerat<?r and stated that the . 
material stored at the Shenandoah Stable site would be transported to Times Beach and the site 
restored after all dioxin-contaminated material has been removed. 

IV. RESPONSE INFORMATION 

A. Situation 

Current Situation 

The Shenandoah Stables Site is currently being used by the present owners for the 
boarding, tra.iiJ.ing and sale of horses and for staging rodeos. 

B. Planned Remedial Activities 

The bags containing the dioxin-contaminated material will be placed directly into 
, end-dump trailers and hauled to the incinerator at Times Beach. Details concerning the route and 
1Ii.lck specifications are found in the Engineering Evaluation/Cost Amilysis (EE/CA) for the 
st. Louis area dioxin sites issued by EPA on July 21, 1995. The transportation will be carried 
out consistent with the EE/CA. 

2 



Additional verification sampling has shown that two 14' x 14' grids need to be excavated 
. for transportation to the Times Beach Site. Verification sampling will be completed during the . 
excavation period. Transportation of excavated soils will be completed by placing the material 
directly into end-dump tra,ilers and hauling it to the incinerator at Times Beach. 

The 1990 ROD for the Site states that dioxin~contaminated soil and other materials will 
be thermally destroyed at an incineration facility at Times Beach. After the dioxin-contaminated 

. material is transported to Times Beach, it will be thermally treated in accordance with both the 
1990 ROD for this Site and 1988 RODIor the Times Beach and MfukerlStoutIRomaine Creek 
sites. 

A limited restoration of the site such as grading of roadways, fencing, etc., and any 
repairs to the storage buildings that occurred during the removal of the bags will be completed. 
The restoration of the excavated areas will be oompleted by placing clean backfill onto those 
areas. The storage buildings will be sampled after all materials are removed alld transported to 
the Tinies Beach incinerator. Any building or P9rtion of building that has dioxin contamination 
above health-based levels will be cleaned until resampling shows the areas are at acceptable 
levels. 

The following description of site activities will refetto the three storage buildings as 
such: Building 1 is the north buildmg of the two buildings located! on the east side of the site. 
Building 2 is the south of those two buildings. Building 3 is located just west of the northwest 

. corrier of the arena building. . 

C. Remedial Activities 

On Monday, September 16, 1996, I traveled to the site, but heavy rains did not allow any 
excavation. The results of the samples taken with the drm rig around grid 191 were non-detect .. 
Sample results from buildings 1 and 2 indicated that they needed to be washed. I went to Times 
Beach and drafted a Statement of Work for the ERCS contractor to clean the buildings. 

Oli Tuesday, September 17, 1996, grids 208 and 191 were excavated and samples taken. 
Approximately 20 cubic yards of material was excavated into one truck and taken to TimeI' 
Beach. The buried telephone cable was damaged and repair contractor was called to fix it. The 
backhoe bucket was decontaminated and wipe sample taken. 

On Wednesday, September 18, 1996, the results of the grid s~ples were 1.05 ppb of 
dioxin at grid 191 and 0.9 ppb of dioxin at grid 208. Grid 191 had been excavated to greater than 
14 inches deep and grid 208 had been excavated 6 inches deep. Both grids met removal criteria 
and were backfilled with clean onsite material. The ERCS delivery order had been signed and a 
work trailer and manlift was dropped off at the site late in theaftemoon. 
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On Thursday, September 19, 1996, washing of Building 1 was-initiated. The wipe 
sample from the backhoe bucket was non-detect. 

On Friday, September 20, 1996, the pressure washing of Buildings 1 and 2 were 
completed. The wash water was vacuumed into a tank truck licensed to haul hazardous 
substances. Building 3 was sealed in preparation for washing. Building I was sampled. I 
returned to Kansas 'City. ' 

On Saturday, September 21, 1996, the tank truck was manifested and wash water from 
the cleaning delivered to Times Beach for disposal. 

v. ' COST INFORMATION 

The following Remedial Action costs are only estimates and may not include all costs 
associated with the action: 

cc: 

Response contractor costs: 
ERCS contractor costs: 
START contractor costs: 
Extramural costs: 
Intramural costs: 

TOTAL: 

Dennis Grams, P.E.~ ROAD 
A wildaFuentes, 52030 
Michael J. Sanderson, SUPR 
Ken Buchholz, EFLR 
Hattie Thomas, OEP 

4 

$136,100 
$ 6,978 
$. 13,000 
$ 7,845 
$ 18,305 

$182,228 

Gary Behrns~ MDNR 
Jan Lambert, OEP 

, Martha Steincamp, CNSL 
Denise Jordan-Izaguirre, ATSDR 
Bob' Feild, MOKS 



U. S. ENVIRONMENTAL PROTECTION AGENCY 
SITE PROGRESS REPORT 

I. HEADING 

Date: October 10, 1996 

Subject: . Shenandoah Stables Site 

From: 

Moscow Mills, Missouri 

Ken Rapplean, OSC 
. u.s. EP ~ Region 7 

To: Paul Nade~ Director (5203G) 
Regions 5/7 Accelerated Response Center 

Report#: 5 and Final 

II. BACKGROUND 

Site No.: 
Delivery Ord~r Nos.: 

Response Authority: 
NPL Status: 
State Notification: 
Remedial Action Status: 

Start Date 
Demobilization Date 
Completion Date 

III. SITE INFORMATION 

(Reidel) 

40 
7001-0004 
0035-07-134 
CERCLA 
On NPL 
MDNR notified 
ROD: July 28, 1988 
ROD: Sept. 28, 1990 
August 26, 1996 
October 1, 1996 
October 10, 1996 

The Shenandoah Stables Site is located in a rural area along U.S. Highway 61 near 
Moscow Mills, Lincoln COUIity, Missouri, approximately 45 miles northwest of St. Louis, 
Missouri. Shenandoah Stables lies in the west Yz, northeast 114 of section 17, township 48N, 
range IE of the Troy 7.5 minute USGS quadrangle. The property lies on the upper flood plain 
terrace of Crooked Creek in a primarily agricultural area. There are a number of single family 
residences, a livestock operation and other small businesses on approximately 5to 10 acre 
parcels around the facility. The predominant land use is pasture-land which is primarily 
vegetated with fescue. 

The Site contains a horse arena building; the area inside the arena was sprayed With 
dioxin-contaminated waste oil on May 26, 1971, for dust control purposes. The contamination 



was spread by human and animal traffic to areas outside the arena building. In addition, the 
owner at that time removed some of the contaminated soil which was placed in a slough area 
outside the building. 

. The initial sampling effort was conducted in May 1982 and confirmed the presen,ce of 
dioxin at this Site. Since that time, a total of four site investigations have been conducted by the 
EPA and one by the U.S; Fish and Wildlife Service (USFWS).These investigations detected 
exterior contamination of the facility by dioxin at levels greater than 1750 parts per billion (Ppb). 
Dioxin contamination had spread from the original sprayed area to adjoining portions of the . 
enclosed facility and to outside areas. Sampling and analysis confirmed contamination of 
approximately 8600 square yards of interior and exterior site areas. In addition, the USFWS . 
sampling identified dioxin contamination m area. wildlife as high as 46 picograms/gram. 

The 1988 Record of Decision (ROD) selected a remedial action involving excavation and 
interim onsite storage of dioxin-contaminated soils exceeding health-based levels recommended 
by federal and state health agencies. Excavation continued untIl a residual concentration of one 
part per billion (Ppb) was reached in areas outside the arena and until a residual concentration of 
five to ten ppb was.reached at a depth greater than two feet in the arena and slough areas. During 
this remedial action, decontaminauolill. of the arena building was performed to meet health agency· 
recommendations. Implementatio.n of this remedial action walS compleledim May 1989. 

The ROD fot the Final Management of Dioxin Contaminated Soil was Issued by EPA on 
September 28, 1990. The ROD selected a fmal remedy for the contaminated materials in storage 
at the Shenandoah Site as thermal treatment at the Times Beach Incinerator and stated that the 
material stored at the Shenandoah Stable site would be transported to Times Beach and. the site 
restored after all dioxin-contaminated material has been removed. 

!y. RESPONSE INFORMATION 

A. Situation 

Current Situation 

The Shenandoah Stables Site is currently being used by the present owners for the 
boarding, training and sale of horses and for staging rodeos. 

B. Planned Remedial Activities 

The bags containing the dioxin-contaminated material will be placed directly into 
end-dump trailers and hauled to the incinerator at Times Beach. Details concerning the route and 
truck specifications are found in the Engineering Evaluation/Cost Analysis (BE/CA) for the 
8t. Louis area dioxin sites issued by EPA on July 21, 1995. The transportation will be carried 
out consistent With the EE/CA. 
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Additional verification sampling has' shown that two 14' x 14' grids need to be excavated 
for transportation to the Times Beach Site. Verification sampling will be completed during the 
excavation period. Transportation of excavated soils will be completed by placing the material 
directly into end-dump trailers and hauling it to the incinerator at Times Beach. 

The 1990 ROD for the Site states that dioxin-contaminated soil and other materials will 
be thermally destroyed at an incineration facility at Times Beach. After the dioxin-contaminated 
material is transported to TimesBeach~ it will be thermally treated in accordance with both the 
1990 ROD.for this Site and 1988 ROD for the Times'Beach and MirikerlStout/Romaine Creek 
sites. 

A limited restoration of the site such as grading of roadways, fencing, etc., and any 
repairs to the storage buildings that occurred during the removal of the bags will be completed. 
The restoration of the excavated areas will be completed by placing clean backfill onto those 
areas. The storage buildings will be sampled after all materials are removed and transported to 
the Times Beach incinerator. Any building or portion ([)Jfbuilding that has dioxin contamination 
above health-based levels will be cleaned until Iesampling shows the areas are at acceptable 

, levels. 

, The following description of site activities will refer t6 the three storage buildings as 
such: Building 1 is the north building of the two buildings located,onthe east side of the site. 
Building 21s the south ofiliose two buildings. Building3 is located just west of the northwest 
comer of the arena building. 

C. Remedial Activities 

On Monday, September 23, 1996, I traveled to the site from Kansas City. ERCS 
contractor completed power washing Building 3. Results of sampling from Building 1 were non­
detect with some invalids. The START contractor sampled Building 2 and outside the doors on 
the asphalt ramps at Buildings 1 and 2. 

On Tuesday, September 24,1996, the START contractor sampled Building 3. No work 
was completed by the ERCS contractor. 

On Wednesday, September 25, 1996, the results of the sampling on the asphalt contained 
several invalid results. The results indicated that the floor of Building 2' needed to be rewashed 
and the ramps outside the doors to BUildings 1 and 2 needed to be washed. I called the ERCS 
contractor and told him the results and to plan to rewash the floor of Building 2 tomorrow. I 
discussed the high percentage of invalid samples with Bob Jackson and Andrea Jirka and a 
decision was made to ship the, remainder of samples from, the St. Louis laboratory to the EPA 
laboratory., The START contractor was contacted to ship the samples to the EPA laboratory. I 
drove the EPA drill rig back to Times Beach and returned to Kansas City. 
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.on Thursday, September 26, 1996, ERCS rewashed Building 2. An addendum· to the 
ERCS work order was needed for them to work on areas outside the building. Heavy rains 
washed the ramp areas outside of the buildings. 

On Monday, September 30, 1996, the results of all the buildings and the ramp areas were 
non-detect and the ERCS contractor was contacted to demobilize all of the equipment on the site. 
The START contractor will sample the soil just off the asphalt pavement in front of Buildings 1 
and 2 to check if any contanUnation had I'UJi off the paved areas. 

On Tuesday, October 1, 1996, the tank truck was manifested and wash water from the 
cleaning operations was delivered to Times Beach for disposal. 

On Wednesday, October 2, 1996, the results of the soil samples in front of Buildings 1 
and 2 were non-detect. The site is now ready for a fmal inspection. . 

On Thursday, October to, 1996, Steve Sanders of EPA and myself traveled to the site and 
. met with the owners and Valery Garret ofMDNR to .inspect the site. All contaminated materials 
have been removed from the three storage buildings. The response contractor (Earth Tech) is . 
working on repairing the sign that was damaged by their equipment. 

V. COST INFORMATION 

The f9110wing Remedial Action costs are only estimates and may not include all costs 
associated with the action: . 

cc: 

Response contractor costs: 
ERCS contractor costs: 
START contractor costs: 
Extramural costs: 
Intramural costs: 

TOtAL: 

Dennis Grams, P.E., RGAD 
Awilda Fuentes, 52030 
Michael J. Sanderson, SUPR 
Ken Buchholz, EFLR 
Hattie Thomas, OEP 
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$136,100 
$ 15,000 
$ 17,000 
$ 9,495 
$ 22,155. 

$199,750 

Gary Behrns, MDNR 
Jan Lambert, OEP 

. Martha Steincamp, CNSL 
Denise Jordan-Izaguirre, ATSDR 
Bob Feild, MOKS 
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Transmittals 
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08.0 

09.0 
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o 9.1 Sampling and Analysis Data, Chain of Custody and Data 
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o 10.2 Trial Documents 
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D 16.0 Natural Resources Trustee 

17.0 

18.0 
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